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PREPACK 


Twelve  years  have  elapsed  since  tlie  publication  of 
Modern  Soap  Making  by  E.  G.  Thonissen  and  C.  R. 
Kemp,  and  although  the  fundamentals  of  soap  manu¬ 
facture  have  remained  the  same,  numerous  advances  in  the  past 
decade  have  made  a  completely  new  text  necessary.  Among  the 
developments  included  in  this  edition  are  the  continuous  soap 
making  processes,  commercial  i)roduction  of  the  synthetic  deter¬ 
gents,  and  the  application  of  new  ecpiipment  and  materials.  As 
in  the  previous  editions,  the  authors  have  endeavored  to  present 
material  of  a  {)ractical  nature  for  the  practical  soapmaker.  The 
compilation  is  based  on  twenty  years  of  actual  experience  in  the 
soap  plant. 


The  first  chai)ter  includes  the  processing  of  oils  from  primary 
and  secondary  sources  and  the  discussion  of  fatty  acids,  which 
was  included  in  the  glycerine  chapter  in  the  previous  editions. 
The  chapter  on  machinery  and  equipment  has  been  broadened  in 
concept,  as  have  the  chapters  on  soaj)  making  and  soaj)  products. 
1  wo  entirely'  new  chapters  have  been  added  :  “Perfumins'  and 
Coloring  Soap”  and  “Synthetic  Detergents”.  A  table  of  surface 
active  agents,  their  uses,  formulas,  and  manufactures  are  included 


in  the  appendix.  Some  of  the  data  appearing  in  the  chapter  on 
analytical  testing  in  i)revious  editions  have  been  omitted  from  this 
edition,  as  they  are  readily  available  from  other  sources. 

For  the  many  fine  illustrations  of  scenes  in  the  soaj)  plant,  the 
authors  are  indebted  to  Bristol-Myers  Co.;  Chicago  Sanitary 
Products  Co.:  Foster  Wheeler  Corp. ;  Fritzsche  Bros.  Inc.'; 
Givaudan-Delawanna,  Inc.;  Graham  Mfg.  Co.;  Hercules  Powder 
C.o. ;  Houchin  Machinery  Co. ;  Alan  Porter  Lee,  Inc. ;  Mathieson 
Chemical  Corp. ;  Procter  &  Gamble  Co. ;  Sharpies  Products,  Inc. ; 
Southern  Regional  Research  Laboratory;  Solvav  Sales  Division' 
and  Wurster  and  Sanger.  The  authors  wish  also  to  acknowledge 
the  assistance  of  the  editorial  staff  of  Soap  &  Sanitary  Chcnicals- 
for  their  suggestions  and  help  during  the  course  of  tins  revision' 


The  Authors. 


August,  1940 
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Chapter  I 


DEFINITIONS 
RAW  MATERIALS 
GENERAL  CONSIDERATIONS 


SOAP  is  generally  considered  as  the  common,  well-knowa 
cleansing  agent.  Chemically,  the  term  “soap,”  is  limited  to 
the  salts  of  non-volatile  fatty  acids  or  to  compounds  of  these 
fatty  acids  formed  with  certain  organic  bases.  The  American 
Society  for  Testing  Materials  (  Committee  D-12)  defines  soap  as 
the  product  formed  In'  the  saponihcation  or  neutralization  of 
fats,  oils,  waxes  or  rosins,  or  their  acids,  with  organic  or  inorganic 
bases.”  Not  all  soaps  are  cleansing  agents.  Only  the  water  solu¬ 
ble  potassium,  sodium,  ammonium  and  certain  organic  base  salts 
are  used  extensively  for  this  purpose.  Other  salts  of  the  fatty 
acids  are  insolul)le  in  water.  1  hey  ha\  e  wide  technical  uses,  but 
are  not  for  cleaning  purposes;  they  are  classified  with  the  over-all 
designation,  “metallic  soaps.” 


The  great  portion  of  soap  u.sed  for  cleaning  is  sodium  soaj) 
which  comprises  the  major  ])art  of  common  laundry  and  toilet 
soaps.  The.se  soaps  are  usually  combinations  of  the  sodium  salts 
of  lauric,  myristic,  palmitic,  stearic,  oleic  and  other  fatty  acids 
They  are  the  common  hard  .soai)s  of  commerce  and  may  be  in  the 
form  of  cakes,  bars.  i)owders.  granules,  flakes,  chips,  or  shreds. 
Potassium  soaps  are  the  common  soft  and  licpiid  soaps  of  com¬ 
merce  and  are  the  potassium  .salts  of  lauric,  oleic,  mvristic.  or 
similar  fatty  acids.  Made  from  the  .same  fat  or  oil  in  each  case 
sodium  soaps  are  always  harder  than  potassium  soaps 
Ammonia,  ethanolamine.  triethanolamine  and  other  organic 
bases  such  as  2-methyl.  2-a„u„o,  l,3-„ropa„e<liol  „,ake  soaps  by 
com  ining  uith  fatty  acids  in  molecular  proportions.  They  find 
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application  as  dry  cleaning  soaps,  as  components  of  textile  soaps, 
in  cosmetics,  and  in  household  cleaners  and  polishes.  They  are 
excellent  emulsifying  agents.  Very  stable  emulsions  of  oil,  fat, 
wax,  or  solvent  may  be  formed  with  them,  the  usual  proportion 
varying  from  five  to  twenty  per  cent  of  their  oleic  or  stearic  acid 
soaps.  “Benzine”  soaps  used  chiefly  in  dry  cleaning  frequently, 
but  not  always,  belong  to  this  class  of  water  soluble  soaps. 

Among  the  non-cleaning  “metallic  soaps”  are  those  of  alumi¬ 
num,  calcium,  magnesium,  zinc,  and  other  metals.  These  find 
wide  use  in  polishing  materials,  in  printing  inks  and  paints,  for 
waterproofing  textiles,  and  in  thickening  lubricating  oils.  Zinc 
and  magnesium  stearates  find  quite  general  use  in  face  powders. 
These  “metallic  soaps,”  which  are  not  made  as  a  rule  by  regular 
soap  manufacturers,  are  produced  generally  as  the  salt  from  a 
single  fatty  acid ;  whereas  ordinary  sodium  and  potassium  soaps 
are  salts  of  a  combination  of  fatty  acids  because  they  are  made 
from  a  blend  of  fats  and  oils  containing  several  fatty  acids  or  the 
neutral  oil.  For  example,  zinc  stearate,  calcium  stearate,  copper 
oleate,  coljalt  linoleate.  and  similar  salts  represent  the  “metallic 
soaps”  of  commerce. 

The  problem  of  hard  water,  as  far  as  the  cleansing  action  of 
soap  is  concerned,  is  closely  allied  w'ith  the  insolubility  of  certain 
soaps,  notably  calcium,  magnesium,  and  to  a  degree,  iron  soaps. 
These  soaps,  formed  from  the  salts  of  their  metals  which  occur 
in  hard  water  and  which  react  w'hen  sodium  soaps  are  used  for 
washing,  present  a  serious  household  laundry  problem  where  com¬ 
mon  soap  is  used.  Scum  on  washtubs  or  in  washing  machines  and 
“bath-tub  ring”  are  formations  of  such  insoluble  calcium  and  mag¬ 
nesium  soaps.  .  •  .,1 

The  uses  of  soap  are  wide  and  varied.  The  chief  use  is  in  tie 

home  as  laundry  soap ;  this  is  the  largest  market,  taking  close  to 
two-thirds  of  all  .soap  made.  Toilet  soap  accounts  for  about 
12  to  15  per  cent  of  the  total  soap  produced.  The  balance,  approxi¬ 
mating  20  per  cent,  goes  to  numerous  industrial  uses,  such  as . 
commercial  laundries;  in  the  textile  industry  for  scouring,  Bi  mg, 
throwing  and  dyeing;  as  a  spreader  in  the  application  of  insecti¬ 
cides;  in  cosmetics  for  the  manufacture  of  creams  shampoos,  a 
emulsions;  in  the  pharmaceutical  industry  in  making  ta 
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suppositories;  in  the  manufacture  of  tooth  pastes  and  powders, 
in  synthetic  rubber  manufacture;  in  wire  drawing;  in  making 
greases  and  lubricants;  and  numerous  other  applications  in  the 
arts  and  sciences.  Soap  production  estimates,  based  on  govern 
ment  fat  and  oil  consumption  figures,  indicate  that  the  current 
annual  soap  output  of  the  United  States  is  close  to  three  billion 
j)ounds,  approximately  22  pounds  per  capita. 

The  detergent  action  of  soap  has  been  of  deep  interest  to  chem¬ 
ists  for  a  long  time.  \^arious  theories  have  been  proposed  to 
explain  its  washing  power.  None  of  the  theories  account  for  all 
the  known  facts  and  the  problem  is  still  open  for  an  entirely  satis¬ 
factory  explanation.  Chevreul  (“Recherches  chimiques  sur  les 
corps  d’origine  animale”)  held  that  soap  hydrolyses  in  the  water 
to  produce  free  fatty  acids  and  alkalis,  an  ingenious  conception 
which  was  favorably  looked  upon  for  a  period  of  years.  In  the 
light  of  more  recent  investigations,  however,  objections  which 
could  not  l)e  disputed  have  caused  this  theory  to  be  discarded. 

W.  Spring  (Kolloid  Zeit.  1909,4,161)  showed  that  detergents 
build  up  adsorption  compounds  so  that  the  attraction  of  fabric, 
glass,  skin,  cellulose  and  “dirt”  for  soap  exceeds  the  attraction  of 
the  fabric  for  “dirt”  and  of  “dirt”  particles  for  each  other.  The 
cleansing  action  of  soap  is,  therefore,  due  to  the  greater  affinity  of 
dirt  for  a  soap  solution  than  for  these  other  solid  substances 
upon  which  it  is  deposited  and  from  which  it  is  removed  by  wash¬ 
ing.  The  soap  then  must  be  in  colloidal  dispersion  to  cleanse. 

Later  work  by  J.  W.  McBain  and  co-workers  has  shown  that  at 
con-centrations  used  for  detergent  work,  soaps  exist  as  colloidal 
electrolytes  and  are  probably  agglomerated  into  groups  of  5  to  20 
molecules  forming  micelles.  Dififerent  fatty  acids  and  different 
temperatures  affect  these  conditions  and  greatly  affect  the  deter¬ 
gent  properties  of  soaps  made  from  them.  A  study  of  the  con¬ 
stitution  of  oils  and  fats  permits  a  better  understanding  of  these 
relations. 


Oils  and  Fats 

sharj)  distinction  between  a  fat  and  an  oil.  By 
“oil,”  the  layman  has  the  impression  of  a  litpiid  which  at  ordi¬ 
nary  temperatures  will  How  as  a  slippery,  Inbricatins  viscous  fluid. 
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By  “fat,”  he  understands  a  greasy,  solid  substance  unctuous  to  the 
touch.  It  thus  becomes  necessary  to  differentiate  the  oils  and  fats 
used  in  the  manufacture  of  soap. 

Inasmuch  as  a  soap  is  the  alkali  salt  of  a  fatty  acid,  the  oil  or 
fat  from  which  soap  is  made  must  have  these  fatty  acids  as  con¬ 
stituent  parts.  Petroleum  oils,  hydrocarbon  oils  or  paraffins,  in¬ 
cluded  in  the  general  term,  “oil.”  are  thus  not  applicable  in  the 
process  of  soap-making  as  far  as  entering  into  chemical  combina¬ 
tion  with  caustic  alkalis  is  concerned  unless  they  them.selves  are 
processed  to  a  i)oint  where  they  become  fatty  acids.  The  oils  and 
fats  which  form  soaps  are  those  which  are  a  combination  of  fatty 
acids  and  glycerine ;  the  glycerine  being  obtained  as  a  by-product 
in  soapmaking. 

(ilycerine.  being  a  trihydric  alcohol,  has  three  atoms  of  hydrogen 
which  are  replaceable  by  three  univalent  radicals  of  the  higher 
members  of  the  fatty  acids,  e.  g., 


OH  COOR 

C3H5OH  -h  3  RCOOH  =  C3H5COOR  +  3  HoO 
OH  COOR 

Glvcerine  plus  3  hattv  *\cids  ecpials  hat  or  Oil  plus  3  Water. 

Thus  three  fatty  acid  radicals  combine  with  one  glycerine  to 
form  a  true  neutral  oil  or  fat  which  is  called  a  triglyceride.  The 
fatty  acids  which  most  commonly  enter  into  combination  with 
glycerine  are  lauric.  myristic.  palmitic,  stearic  and  oleic  acids. 

Seldom  are  these  fatty  acids  found  to  be  exactly  the  same  in 
any  one  oil  or  fat  molecule ;  rather  they  occur  together  in  approxi- 
mate  proportion  to  tlieir  per  cent  concentration  in  tlie  original 
oil.  Thus  it  is  possible  to  isolate  such  triglycerides  as  monolanryl 
(limvristin,  dioleo  palmitin  or  oleolauryl  inyristin.  For  purposes 
of  soapinaking,  how  the  fatty  acids  are  arranged  in  the  molecule  is 

unimportant. 

Wdien  the  fat  or  oil  molecule  is  broken  down  by  means  of  one 
of  the  caustic  hydrates  in  the  presence  of  water,  saponi  cation 
is  said  to  have  occurred  and  the  new  compounds  formed  are  soap 

and  glvcerine  thus : 
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COOR  OH 

C3H5COOR  +  3  NaOH  =  C3H5OH  +  3  NaCOOR 
COOR  OH 


Fat  or  Oil  plus  3  Sodium  Hydroxide  equals  Glycerine  plus  3  Soap. 


Most  of  the  soap  used  today  is  made  by  this  reaction. 

The  formation  of  soap  by  the  action  of  alkali  on  a  glyceride  is 
the  original  meaning  of  the  term  “saponification.”  To  saponify 
is  to  make  into  soap.  However,  the  term  is  extended  in  present 
usage  to  include  esters  other  than  the  glyceride.  “Hydrolysis”  or 
“fat-splitting”  are  the  terms  used  when  water  is  the  .splitting 
agent,  and  the  end  products  are  glycerine  and  fatty  acids  instead 
of  soaps.  This  is  accomplished  by  the  action  of  mineral  acids  or 
other  chemical  agents  in  an  autoclave  under  high  pressure,  or  by 
the  action  of  ferments  or  enzymes.  Besides  the  fats  and  oils 
mentioned,  the  fatty  acids,  such  as  stearic  acid,  oleic  acid  (red 
oil),  and  acidulated  fatty  acids  find  extensive  uses  in  soap  making. 
Hydrogenated  oils  and  fats,  such  as  hardened  whale  oil,  fish  oils, 
and  others  are  used  to  a  more  limited  extent. 


The  pro|)ortiotis  in  wliich  these  oils  and  fats  must  be  blended 
to  produce  a  particular  type  of  product  require  a  great  deal  of 
study  and  consideration.  Tliis  subject  will  lie  discussed  further 
under  the  product  sections  of  Chapter  I\'.  Suffice  it  is  to  say  here 
that  once  a  formula  has  lieen  derived,  and  found  satisfactory,  it 
shoukl  be  modified  only  with  caution.  Not  only  are  formula 
changes  likely  to  impair  the  product's  use,  but  to  upset  the  mantt- 
factunug  procedure  as  well.  For  example,  it  has  been  found  by 
experience  that  many  toilet  soaps  ai)|iroxiniate  a  formula  consist¬ 
ing  o  80  per  cent  tallow  and  20  per  cent  coconut  oil.  From  au 
examination  of  the  major  fatty  acids  of  the  alx.ve  (See  .Appendix) 

the  overall  percentage  composition  of  such  soap  fatty  acids  wottid 
be  approximately  as  follows ; 


Unric-  9%  Palmitic -25% 

Mynstic-  6%  Stearic -20% 

eic  36%  Minor  acids —  4% 

kerll  ffil'^cnT,?-'’  ‘^“"'positions  that  palm 

ffi  th  fl  h  '  change 

in  the  final  characteristics.  I.ikewise  palm  oil  could  substitute 
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with  somewhat  less  satisfaction  however,  for  some  of  the  tallow. 
Olive  oil  would  give  an  entirely  different  product.  Similar  con¬ 
siderations  hold  for  other  classes  of  soaps  although  perhaps  not  as 
rigorously.  Thus,  the  raw  fatty  materials  flowing  into  the  soap 
manufacturing  plant  will,  in  general,  be  purchased  for  a  definite 
product.  The  more  rigorous  such  product  specifications  become, 
the  more  exacting  will  be  the  purchasing  standards. 

These  oils  and  fats,  while  they  vary  somewhat  from  time  to 
time  in  color,  odor,  and  consistency,  can  be  identified  readily  by 
various  physical  and  chemical  constants.  Taste,  odor,  feel,  and 
appearance  are  often  valuable  tests  of  the  quality  of  an  oil  or 
fat  for  a  person  who  is  thoroughly  familiar  with  their  significance. 
It  is  a  dangerous  policy,  however,  for  a  purchaser  to  depend  en¬ 
tirely  on  these  “practical”  tests.  Since  the  value  of  fatty  materials 
lies  in  the  yield  of  soap  per  pound  of  stock,  the  yield  of  glycerine, 
and  the  general  properties  and  appearance  of  the  finished  product, 
the  chemical  and  physical  tests  that  indicate  the  facts  upon  which 
these  things  depend,  should  be  made.  For  instance,  it  is  important 
and  certainly  advantageous  for  the  manufacturer  to  know  the 
percentage  of  free  fatty  acids  in  a  fat,  as  this  is  an  indication  of 
the  yield  of  soap  to  be  expected  and  the  amount  of  glycerine  aval  - 
able.  The  amount  of  moisture,  impurities  and  unsaponifiable 
matter  is  also  important,  since  moisture  and  impurities  represent 
a  complete  loss  so  far  as  the  yield  of  soap  is  concerned.  UnyP®"- 
fiable  matter  also  affects  the  yield  and  the  finishe  pro  uc  .  e 
litre  of  the  fatty  acids  of  the  fats  is  another  important  proper  y, 
as  it  is  an  indication  of  the  firmness  and  body  of  the  fat  and  usu- 

ally  of  the  consistency  of  the  resulting  soap.  ^ 

Titre  is  really  only  an  arbitrary  way  of  obtaining  the  mixe 
melting  point  of  the  fatty  acids  and  as  such  indicates  or 
class  of  fat  or  oil  something  of  the  chemical  constitution.  Com- 
h  ned  with  the  iodine  value  an.l  saponification  value,  and  give 

!:  .1  .V.™.  -.1-.  .K.  ■-...y 

or  fat  can  lie  approximated  closely  enough  for  all  practical  so  p 
or  fat  can  lie  app  considered,  since 

making  purpos  .  of 

the  appearance  o  the  finished  p 

the  fat  used.  This  is  one  reason,  for  e^amp  e  w  y  i 

its  deep  red  color,  cannot  he  substituted  for  tallow. 
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Fats  can  be  classified  quite  well  as  to  color  by  the  use  of  the 
F.A.C.  color  standards  and  the  color  readings  of  the  Lovibond 
Tintometer,  both  of  which  are  quite  accurate  and  reliable.  The 
spectrophotometer  has  been  adojited  recently  as  a  tentative  stand¬ 
ard  (A.O.C.S.  Journal,  June  1949).  The  odor  of  fats  is  nearly  al¬ 
ways  characteristic,  and  should  be  considered  carefully  when  Inn¬ 
ing  and  using  fats,  since  the  manufactured  jiroduct  may  or  may 
not  be  unfavorably  affected  by  it.  Certain  odors  can  be  eliminated 
in  prcKessing,  by  boiling  or  by  treatment  under  vacuum.  I  f  the 
odor  lingers  in  the  product  after  such  treatment,  it  may  be  advis¬ 
able  to  incorporate  other  more  pleasant  odtirs. 

The  range  of  fats  and  oils  going  to  the  soap  kettle  is,  of  course, 
extremely  broad ;  the  two  prime  considerations  being  availability 
of  the  fat  or  oil  in  sufficient  quantity  for  regular  dependable  use, 
and  a  price  sufficiently  low  to  make  use  of  the  oil  economic.  Soap 
of  one  type  or  another  can  be  made  from  any  available  fatty  sub¬ 
stance,  and  all  fats  profit  pricewise  from  this  floor,  which  is 
placed  under  the  entire  oil  and  fat  list  by  the  potential  usefulness 
of  any  fat  in  the  soap  kettle.  No  fat  is  too  dirtv,  rancid  or 
odorous  to  prevent  it  from  being  cleaned  up  for  soap  making  use, 
if  it  is  priced  low  enough.  Xh)r  are  even  the  edible  oils  out  of  the 
soap  maker’s  reach,  for  when  the  conventional  soap  making  oils 
are  pushed  abnormally  high  in  price,  or  when  the  edibles  drop 
down  to  the  inedible  range,  soyl)ean  oil,  edible  tallow,  lard,  corn 
oil,  etc.,  can  quite  readily  and  often  have  been  used  in  the  soap 
kettle.  It  is  this  common  usefulness  of  any  of  the  oils  for  soap 
making,  as  much  as  any  other  factor,  that  is  responsible  for  the 
interdependence,  IxDth  su])plywise  and  pricewise,  of  every  item 
in  the  oil  and  fat  market. 

Over  a  period  of  years,  the  common  soap  making  fats  in  the 
United  States  have  been,  in  the  aiiproximate  order  of  their  im¬ 
portance,  tallow,  coconut  oil,  grease,  fish  oils,  palm  oil,  marine 
mammal  oils,  palm  kernel  oil,  soybean  oil,  olive  oil,  babassu  oil, 
castor  and  linseed  oils.  The  emphasis  switches  from  one  year  to 
the  next,  as  supplies  and  prices  change,  and  als(y  as  the  preferences 
o  soap  users  cliange  for  dififerent  types  of  soap.  Before  World 

ar  11,  normal  domestic  consumption  may  be  illustrated  bv  fig-- 
ures  from  the  more  or  less  typical  year  1939. 
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Fat  and  Oil  Coiisiiiiiplion  in  the  Manufacture  of  Soap 

in  1939 


KIND 

thoijsaiuls 

percentage 

of  p'otinds 

of  total 

Tallow  . 

.  785,459 

47.50 

Grease  . 

.  120,856 

7.30 

Coconut  Oil  . 

.  388,912 

23.52 

Fish  Oil  . 

.  114,961 

6.95 

Palm  Oil . 

.  102,146 

6.18 

Marine  Mammal  Oil . 

.  51,522 

3.11 

Palm  Kernel  Oil  . 

.  3,657 

.22 

Babassu  Oil  . 

.  37,663 

2.28 

Soybean  Oil  . 

.  11,177 

.67 

Olive  Oil  . 

.  1,493 

.67 

Olive  Oil  Foots  . 

.  19,068 

1.16 

Castor  Oil . 

.  946 

.06 

Linseed  Oil  . 

.  1,780 

.11 

Lard  . 

.  50 

Others  . 

.  14,044 

.85 

TOTAL  . 

.  1,653,704 

10(  30 

During  the  war  period  itself  a  number  of  changes  were  forced 
in  the  typical  soap  kettle  charge  by  the  loss  of  certain  producing 
areas  to  the  Japanese,  and  the  necessity  of  reserving  other  fatty 
raw  materials,  either  for  edible  use,  or  for  essntial  war-connected 
industrial  use.  Thus  consumption  of  coconut  oil  by  soap  makers 
during  the  war  years  drop])ed  to  only  6  or  7  per  cent  of  total  soap 
fat  and  oil  use.  The  relative  importance  of  inedible  tallow  and 
grease  mounted.  Use  of  palm  oil  dropped  off  sharply,  and  palm 
kernel  oil  practically  disappeared  as  a  raw  material  for  American 
soapers,  as  supplies  of  these  oils  were  diverted  to  Great  Britain 
and  Europe.  Olive  oil  supply  sources  were  cut  off,  and  Bus  oil  as 
well  as  olive  oil  foots  declined  in  importance  as  a  soap  oil  as  com¬ 
pared  with  the  pre-  war  picture.  Consumption  of  soybean  oil  by 
the  soap  itulustry  <lropi>e(l  during  tlie  war  years,  but  lard,  of  which 
there  was  a  surplus,  found  its  way  to  the  soap 
volume  for  a  period,  its  soap  use  reaching  a  total  of  176,000,00 

pounds  in  1944, 
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With  the  end  of  the  war  and  a  return  to  supply  conditions  more 
closely  resembling  the  normal  pre-war  years,  there  has  been  quite 
a  change  in  the  picture  of  oil  and  fat  use  by  the  soap  maker  since 
1944.  In  1947,  for  instance,  coconut  oil  use  by  the  soap  trade 
had  built  back  to  the  tremendous  total  of  511,331,000  lbs.  Palm 
oil,  palm  kernel  oil  and  olive  oil  had  not  yet  regained  their  pre¬ 
war  position  in  the  American  market  as  important  soap  making 
raw  materials,  due  to  the  continuance  of  international  fat  controls, 
but  with  the  eventual  abandonment  of  such  controls,  these  oils 
mav  once  more  regain  their  former  position  as  important  raw 
materials  for  the  American  soap  maker.  Fish  and  marine  mammal 
oils  may  also  regain  their  former  position,  if  .satisfactory  inter¬ 
national  controls  can  again  be  put  into  effect. 

The  tables  below  give  annual  fat  and  oil  consumption  by  the 
.\merican  soap  industry  for  one  of  the  war  years,  1944,  and  for 
1947,  the  hrst  post-war  year  when  the  consum])tion  picture  began 
even  to  aproach  normalcy. 

Fat  and  Oil  Consumption  in  the  Manufacture  of  Soap 


1944  1947 


KIND 

thousands 

percentage 

thousands 

percentage 

of  pounds 

of  total 

of  pounds 

of  total 

'fallow  . 

1,049,538 

52.43 

1,116,092 

52.49 

Grease  . 

523,972 

26.18 

416,838 

19.63 

Coconut  Oil  .... 

131,558 

6.58 

511,331 

24.06 

Fish  Oil  . 

50,891 

2.54 

42,540 

2.01 

Palm  Oil  . 

19.675 

.98 

1,091 

.05 

Marine  Mammal  Oi 

1  9 

10 

Palm  Kernel  Oil. 

1,938 

.10 

47 

Babassu  Oil  .... 

13,006 

.65 

14,582 

.69 

Soybean  Oil  .... 

3,258 

.16 

5,375 

.24 

Olive  Oil  .... 

420 

328 

Olive  Oil  Foots.  . 

2,619 

.13 

439 

Castor  Oil . 

1 7,360 

.87 

9,235 

43 

Linseed  Oil  .... 

2,253 

.11 

279 

Lard  . 

176,266 

8.83 

5,973 

28 

Others . 

8,848 

.44 

2,476 

.12 

total  ... 

2,001,611 

100.00 

2,126,636 

100.00 

Unloading  a  tank  of  tallow.  The  tallow  melted  by  steam  coils  in  the  car  is  forced  to  storage  tanks  by  air  pre 


k  \\\  MA'I'K RIALS 


23 


M' 


Tallo>^ 

'ORE  tallow  is  used  in  soap  making  than  any  other  single  fat. 
Tallow  is  the  name  given  to  the  fat  extract  from  the  solid 
fat  or  “suet”  of  cattle,  sheep,  horses  and  other  animals.  The  qual¬ 
ity  of  tallow  varies  greatly  according  to  the  season  of  the  yeai. 
the  food,  age  and  type  of  the  animal  and  the  method  of  rendering. 
Tallow  comes  to  the  market  in  two  general  classes,  edible  and  in¬ 
edible.  The  edible  is  seldom  used  for  soapmaking.  There  are 
various  ways  of  producing  tallow,  but  most  tallow  is  prepared  by 
steam  rendering.  This  process  uses  waste  material  from  slaughter 
houses,  meat  shops,  hotels  and  restaurants.  The  materials  are 
placed  in  a  “digester”  for  a  period  of  time,  and  are  digested  with 
steam.  When  the  operation  is  complete,  the  fat  forms  a  layer  on 
top  of  the  water,  and  can  be  run  or  skimmed  off. 

There  are  various  grades  of  tallow,  graded  according  to  the 
jiercentage  of  free  fatty  acids,  titre,  M.T.U.  and  color.  The  Insti¬ 
tute  of  American  Meat  Packers  recognizes  the  following  grades ; 
1.  “Fancy,”  2.  “Prime  Packers,”  3.  “No.  1,”  4.  “No.  2,”  5.  “City 
Tallow,”  and  6.  “Country  Tallow.”  As  a  rule  the  lower  the  free 
fatty  acids,  the  better  the  color,  however,  there  are  some  excep¬ 
tions.  In  general,  the  lighter  the  color,  the  better  is  the  fat  and  the 
price  it  will  bring.  The  custom  is  for  the  buyer  or  seller  to  spe¬ 
cify  the  color,  usually  expressed  in  terms  of  F.A.C.  color  scale. 
Some  buyers  use  the  Lovibond  Color  Scale.  The  better  qualities 
of  tallow  are  white  and  bleach  whiter  on  ex[K)sure  to  light  and 
air,  though  they  usually  have  a  yellowish  tint,  a  well-defined  grain 
and  a  clean  odor. 

Tallow  consists  chiefly  of  stearin,  palmitin  and  olein.  In  the 
manufacture  of  toilet  soap,  and  light  colored  flakes  for  fine  laun¬ 
dering,  it  is  necessary  to  produce  as  white  a  product  as  possible. 
In  order  to  do  this,  it  is  often  necessary  to  bleach  the  tallow  before 

saponification.  The  method  usually  employed  is  the  hTiller’s  Fiarth 
Process. 

Greases 

RliASES  of  various  kinds  rank  next  to  tallow  in  the  volimie 

of  animal  fats  used  by  the  soap  maker.  .A.  variety  of  greases 
are  obtained  from  a  number  of  sources  and  made  in  various  wavs 
The  better  grades  of  greases  are  derived  from  hogs,  while  otheis 
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are  made  from  skins,  bones,  tankage  and  garbage.  Some  greases 
are  made  by  steam  rendering  and  others  by  solvent  extraction.  In 
the  case  of  garbage  grease,  either  method  may  be  employed.  The 
Institute  of  American  Meat  Packers  recognizes  the  following 
grades :  1.  “Choice  White,”  2.  “A  White,”  3.  “B  White,”  4.  “Yel¬ 
low,”  5.  “Brown,”  6.  “House,”  7.  “Garbage,”  and  8.  “Extraction.” 

Soaps  made  from  greases  lack  the  body  of  those  made  from 
tallow  and  produce  a  slow-forming,  but  durable  lather.  Greases 
are  almost  always  blended  with  other  fats  in  making  soaps.  The 
lower  grades  of  grease,  for  example,  garbage  grease,  are  hardly 
fit  for  use  directly  in  the  soap  kettle.  They  are  usually  split  into 
fatty  acids  and  distilled  before  being  used.  Greases  are  seldom 
used  in  toilet  soaps  because  of  their  instability  and  odor  charac¬ 
teristics  and  find  their  chief  uses  in  the  manufacture  of  yellow 
laundry  soap,  soap  powders,  cleansers  and  industrial  soaps.  Where 
it  is  found  necessary  or  advisable,  greases  can  be  bleached  by  the 
Fuller’s  Earth  method. 

The  table  on  the  facing  page  gives  the  average  percentage  con¬ 
sumption  of  tallow  and  grease  with  price  range  over  the  10  year 
period  1937-1946  inclusive. 

Coconut  Oil 

Coconut  oil  is  obtained  from  the  fruit  of  the  coconut  palm. 

It  is  interesting  to  note  that  while  products  of  this  tree  have 
been  known  and  used  for  centuries,  it  is  only  within  the  first  quar¬ 
ter  of  this  century  that  it  has  been  cultivated  scientifically.  \\  hen 
properly  cared  for,  the  tree  will  yield  fruit  for  a  period  of  50  to 
100  years.  The  fruit  is  found  enclosed  in  a  thick  husk.  The  dried 
pulp  known  as  “copra,”  contains  from  60  to  70  per  cent  of  oil. 

which  is  obtained  in  crude  form  chiefly  by  crushing. 

The  crude  grades  are  the  oils  used  most  generally  for  making 
soap.  These  are  commonly  called  Manila  or  Ceylon  grades, 
although  these  names  are  now  meaningless  in  designating  actual 
place  of  origin,  and  merely  indicate  the  type  of  oil.  Onginally, 
these  names  indicated  the  geographical  source  of  the  oik  he 
word,  Cochin,  formerly  designated  coconut  oil  of  the  highes 
grade,  a  snow-white  oil  produced  and  shipped  from  Cochin  in 
Indo-China,  but  Cochin  type  oil  today  is  Phihppme  oil  that  has 
been  refined  to  a  low  fatty  acid  content  and  light  color. 


Cousuiuption  of  Tallow 
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At  the  present  time,  practically  all  coconut  oil  used  in  the  Lunted 
States  originates  from  Philippine  sources  due  to  taiiff  and  excise 
tax  considerations.  All  coconut  oil  imported  into  the  United 
States,  excejT  from  the  Philippines,  is  subject  to  a  U  l)er  pound 
customs  duty.  Philippine  oil  is  duty  free.  I  he  recent  I  hilippine 
Trade  Act  has  provided  a  continuance  of  a  duty  free  quota  of 
200,000  long  tons  per  year,  up  to  1955.  After  that  date,  the 
quota  will  be  lowered  until  by  1974  the  Philippines  will  be  on  the 
same  basis  as  other  countries  and  subject  to  the  full  U  per  pound 
duty. 

On  May  10.  1934.  an  excise  tax  on  the  first  jirocessing  of  coco¬ 
nut  oil  from  co{)ra  became  effective.  This  law.  aimed  at  restrict¬ 
ing  the  overall  use  of  the  oil  in  this  country,  placed  a  excise 
tax  per  pound  on  all  oil  from  Philii)pine  copra,  and  5^^  per  pound 
on  oil  from  copra  from  other  sources.  Due  to  the  exigencies  of 
war.  the  St  rate  was  reduced  to  St  after  Sept.  16,  1942.  P)y  that 
time  the  Philippines  were  lost  as  a  source  of  sui)ply. 

In  spite  of  the  fact  that  there  is  no  substitute  for  coconut  oil 
iti  the  soap  kettle,  except  palm  kernel  oil  and  bal)assu  oil,  certain 
American  interests  seem  to  be  constantly  striving  to  make  its  im¬ 
portation  increasingly  difficult,  or  impossible.  3'his  is  because  they 
look  upon  the  oil  as  competing  with  butter  fat.  as  some  of  it  is 
used  in  making  oleomargarine. 

Coconut  oil  is  a  soft  solid  white  fat  at  room  temperature,  having 
a  bland  taste  and  characteristic  fxlor.  It  is  rarelv  adulterated, 
though  the  stearine  is  sometimes  removed  for  confectioner’s  use 
and  the  lower  fatty  acids  for  production  of  certain  chemicals. 
Coconut  oil  IS  saponified  very  readily.  The  typical  properties,  both 
chemical  and  physical,  of  coconut  oils  readily  available  at  prices 
permitting  their  use  in  soap  manufacture  are  as  follows: 

Iodine  X^alue 
Saponification  \'ahie 
Specific  Gravity 
Lovibond  Color  Readings 

b'ree  I^'atty  .Acids 


TO— 13.0 
250—260 
0.<)26 
Red  6 — 10 
^'ellow  20 — 35 
2%— 6% 
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Coconut  oil  is  the  most  important  vegetal)le  oil  used  in  soap 
making,  and  is  used  commonly  in  combination  with  tallow  or 
palm  oil.  It  is  characterized  by  its  high  content  of  lauric  and  my- 
ristic  acids.  It  also  contains  smaller  quantities  of  both  the  higher 
and  lower  fatty  acids,  such  as  oleic,  stearic,  palmitic,  capric,  ca- 
prylic  and  caproic.  This  large  content  of  laiiric  acid,  particularly, 
gives  to  coconut  soaps  their  characteristic  of  ready  and  profuse 
lathering.  Coconut  oil  soaps  also  have  the  property  of  taking 
up  large  quantities  of  water-soluble  salts,  such  as  common  salt 
or  sodium  carbonate.  This  fact  is  sometimes  taken  advantage  of  in 
adulterating  these  soaps.  Large  quantities  of  coconut  oil  are 
employed  in  making  cold  process  soaps.  W'hen  used  alone,  this 
oil  produces  a  soap  which  is  usually  white,  hrm  and  more  soluble 
than  tallow  soap  and  yields  a  rapid-forming,  Hiiffv  lather  which 
breaks  down  quickly.  Some  persons  are  (juite  sensitive  to  the 
action  of  coconut  oil  soaps  on  the  skin,  irritation  resulting  from 
contact  of  such  soaps  with  the  skin,  d  his  is  due  to  the  presence 
of  the  Cio  and  lower  fatty  acids  present.  Since  tallow  .soaps  pro¬ 
duce  a  compact,  but  more  permanent  lather,  the  advantages  of 
using  coconut  oil  in  combination  with  tallow  to  obtain  the  right 
type  of  lather,  are  evident. 


A  very  important  subject,  usually  overlooked  in  the  literature 

on  coconut  oil,  is  correct  storage.  Coconut  darkens  in  color  when 

heated  to  an  excessive  temperature,  or  if  re-heated  too  many 

times,  and  gives  a  dark  soap.  The  oil,  therefore,  should  be  melted 

slowly  and  at  as  low  a  temperature  as  conditions  will  permit.  It 

should  be  used  as  soon  as  possible  after  being  melted.  There  is  a 

distinct  advantage  in  storing  the  oil  in  several  small  tanks  instead 

ot  one  large  one.  d'his  eliminates  the  necessity  of  heating  up  the 

entire  lot  of  oil  when  a  smaller  quantity  is  required.  Stora<-e 

tanks  should  be  located  in  a  clean,  cool,  dry  place  and  should  have 

overs.  lese  tanks  should  also  be  equipi)ed  with  a  closed  steam 

coil  and  a  draw-off  line  on  the  bottom  from  which  water  may 
be  drawn  off.  - 

The  oil  must  be  kept  as  dry  as  possil,le  and  should  not  be 
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therefrom.  'I'he  authors  can  recall  cases  where  a  bleached  oil 
was  reheated  too  often  and  actually  lx*came  darker  than  the  orig¬ 
inal  oil  prior  to  bleaching.  It  is  difficult  to  improve  the  color  of 
the  oil  once  it  has  been  darkened. 

Palm  Kernel  Oil 

/"’OALMERCIAL  supplies  of  palm  kernel  oil  are  obtained  by 
^  extraction  from  the  kernels  of  the  palm  tree  fruit.  This  oil 
palm  {Elaeis  Guineensis)  is  indigenous  to  West  Africa.  Dense 
forests  of  the  trees  are  found  along  the  coastal  region.  The  palm 
occurs  in  Hrazil  along  the  Amazon  where  potential  supplies  of 
the  oil  exist.  It  is  cultivated  on  large  estates  in  Sumatra.  The 
tree  attains  a  maximum  height  of  about  60  feet.  Ihe  fruit  occurs 
in  large  bunches  termed  “heads.  There  are  three  poitions  of 
this  fruit,  which  hotanically  is  a  drupe.  I  he  outside  layer  con¬ 
sists  of  pulp  (pericarp)  containing  60  to  70  per  cent  of  orange- 
colored,  semi-solid  fat,  which  when  recovered,  is  the  palm  oil  of 
commerce.  Within  this  pulp  is  the  palm  nut  (endocarp),  consist¬ 
ing  of  a  hard,  woody  shell ;  and  within  this  hard  shell  is  the  dark, 
reddish-brown  kernel,  from  which  palm  kernel  oil  is  produced. 

Palm  kernel  oil  is  very  similar  to  coconut  oil  in  appearance  and 
properties.  The  chief  difference  is  the  smaller  amount  of  volatile 
acids  in  palm  kernel  oil.  Present  in  palm  kernel  oil  are  the  gly¬ 
cerides  of  caproic,  caprylic,  capric,  lauric,  myristic,  pa  nntic, 
stearic  and  oleic  acids.  Palm  kernel  oil  is  white  in  color  and  has  a 
pleasant  nuttv  odor  when  fresh,  hut  rapidly  develops  ^^e  fat  y 
acids.  Commercial  grades  of  palm  kernel  oil  imported  into  the 
Tnited  States  usuallv  fall  within  the  following  lange. 

15—20 
248 — 255 
7 — 16 


Iodine  Value 
Saponification  Value 

Acid  Value 
Melting  Point 


80°F.— 83°F. 


Its  behavior  during  saponihcation  .s  '(vhen 

of  coconut  oii.  It  tnakes  rvi.ite  „,L;ng 

used  aione  or  in  co.nbntat.on  with  ot  f 

it  yieids  a  soap  that  “P""  ^""5’  that  this  oii  shonid  i,e 
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Palm  Oil 


pALM  oil  is  produced  from  the  fruit  of  several  species  of  palm 
trees  which  are  found  in  considerable  numbers  on  the  western 
coast  of  Africa  and  in  Sumatra.  It  is  the  same  tree  as  just  de¬ 
scribed  under  palm  kernel  oil.  The  finest  commercial  oil  is  that 
produced  on  the  plantations  of  Sumatra. 


The  color  of  the  oil  ranges  from  orange-yellow  to  a  reddish- 
brown  shade,  which  color  is  not  destroyed  by  saponification,  but 
is  imparted  to  the  soap  made  from  the  oil.  When  fresh,  palm  oil 
has  a  sweetish  taste  and  an  odor  of  orris  root  or  violets.  In  more 
recent  years,  there  has  been  a  marked  improvement  in  palm  oils, 
due  mostly  to  scientific  cultivation  in  Sumatra  on  the  plantations. 
Some  palm  oil  is  still  produced  from  wild  rather  than  cultivated 
palms.  The  methods  by  which  the  African  natives  obtain  this  last 
mentioned  oil  are  often  crude,  allowing  fermentation  and  ran¬ 
cidity  to  develop  quickly.  Large  quantities  of  oil  are  wasted  in 
this  method  of  production. 


Palm  oil  usually  contains  impurities  in  the  form  of  fermentable 
fibie  and  albuminous  matter,  and  consequently  develops  free  fattv 
acids  rapidly.  Samples  tested  have  been  found  to  have  hydrolyzed 
completely,  and  one  seldom  obtains  this  oil  commercially  with  a 
low  free  fatt}*  acid  content.  Because  of  this  high  percentage  of 
free  fatty  acids,  the  glycerine  yield  when  the  oil  is  made  into  soap 
IS  small,  in  spite  of  the  fact  that  the  neutral  oil  should  yield 
approximately  11  per  cent  glycerine.  Some  authorities  mention 
t  e  fact  that  glycerine  exists  in  a  free  state  in  palm  oil  This  is 
due  to  the  rapid  hydrolysis  of  the  oil  in  storage.  Although  rvash- 
ing  the  od  for  such  recovery  is  not  recouuuended,  care  should  he 
aken  «cas,onally  to  ruu  off  such  settlings  as  ,uay  accumulate  a( 
the  bottom  of  the  storage  tanks  to  the  glycerine  recovery  system. 

With  prompt  and  proirer  handling  of  the  fruit  and  due  care  in 
pro  uction,  it  has  not  been  unusual  to  obtain  plantation  oil  with 
as  low  as  a  6  per  cent  free  fatty  acid  content.  On  the  other  hand 
Niger  0.1  often  runs  up  to  .SO  to  60  per  cent  free  fatty  aetj 
A  few  tenths  percentage  of  ammonia  added  to  the  storage  taul' 

ilSr-  “ 


Palm  Oil  —  African  Oil  Palm 

plantations  developed  in  ^  velopment 

sphere  are  still  m  the  stage  of  dcvelopmen 


old) 


grown  on  one  of  the 
of  the  American  hemi- 
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'I'here  are  several  grades  of  palm  oil  in  commerce.  1  hese  are 
termed  Plantation,  Lagos,  Niger,  Congo,  Calabar,  etc.  Phe}^  aie 
further  classified  as  soft,  hard  or  mixed  oils.  In  toilet  soap  mak¬ 
ing,  it  is  advisable  to  use  onh'  the  better  grade  of  nati\e  Lagos, 
or  a  Plantation  oil.  The  lower  grades  of  oil  like  Niger  are  suitable 
for  commercial  laundry  soaps,  powders,  etc.  'I'he  iron  and  steel 
industry  uses  a  considerable  (piantity  of  the  lower  grade  oils  in 
tin  plate  manufacture. 

I^alm  oil  produces  a  crumbly  soap  which  cannot  be  milled  readily 
and  is  termed  “short.”  Vyhen  mixed  with  tallow  and  coconut  oil, 
or  with  20  to  25  per  cent  coconut  oil,  it  produces  a  satisfactory 
toilet  soap.  Soaps  made  from  oil  by  saponification  with  caustic 
soda  vary  in  color  from  dark  yellow  to  light  buff  depending  upon 
whether  the  oil  is  bleached  or  not.  These  soaps  are  very  hard, 
produce  a  fairly  slow,  close  lather  which  does  not  stand  up  well 
to  normal  temperatures  used  in  laundry  work,  but  otherwise  have 
good  cleansing  properties  and  are  mild  on  the  skins.  Palm  oil  is 
easily  saponified.  The  following  are  some  physical  and  chemical 
characteristics  of  palm  oils  and  their  fatty  acids  : 


Saponification  Value 
Iodine  Number 
Specific  Gravity  at  15.5°C. 
Iodine  Number  of  Fatty  Acids 
Titre  of  Fatty  Acids 


196—205 
51—57 
0.920—0.925 
53—60 
42°C.— 46°C. 


Unless  It  is  desired  to  convey  the  orange  color  of  the  oil  to  the 
finished  soap,  the  oil  must  be  bleached  before  saponification.  Oxi¬ 
dation  readily  destroys  the  color,  while  heat  and  light  assist  mate¬ 
rially.  The  methods  generally  employed  are  the  use  of  oxygen 
developed  by  bichromates  and  hydrochloric  acid  or  direct  bleachino- 
through  the  use  of  the  oxygen  of  the  air.  This  is  done  by  merely 
lowing  air  through  the  oil  under  proper  conditions. 


^iive  Uil 


QI.I\  L  OIL  co„K-s  ironi  tlie  fruit  of  tite  olive  tree  and  varies 
consK  eial)ly  ,n  ,|nalUy  according  to  the  nietliod  by  whicli  it 
IS  obtained  as  well  as  the  class  of  tree  Iwaring  the  fruit.  'Idiree 
iHindred  varieties  arc  known  in  Italy  alone.  Since  the  larger 
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portion  of  olive  oil  is  used  for  edible  purposes,  denatured  oil 
—  denatured  because  of  tariff  regulations  —  is  generally  used  for 
soap  manufacture  in  the  United  States.  The  better  oil  varies  in 
color  from  pale  green  to  golden  yellow.  The  percentage  of  free 
fatty  acid  in  olive  oil  varies  greatly,  however,  the  oil  does  not 
turn  rancid  easily.  It  is  used  mainly  in  the  manufacture  of  olive 
oil  Castile  soap.  The  olive  oil  foots  soaps  find  their  largest  appli¬ 
cation  in  the  textile  field,  especially  in  silk  dyeing. 

\hrgin  olive  oil  is  obtained  by  applying  only  a  slight  pressure 
on  the  olives,  when  nearly  ripe.  They  yield  between  30  and  50 
per  cent  of  oil.  After  obtaining  the  virgin  oil,  the  mass  is  broken 
up  and  agitated  with  boiling  water  and  subjected  to  heavier  pres¬ 
sure.  This  treatment  is  repeated  on  the  remaining  mass.  Each 
yield  of  oil  is  inferior  to  the  preceding  one.  Some  of  the  physical 
and  chemical  characteristics  of  olive  oil  follow : 

Saponification  Value 
Iodine  Number 
Specific  Gravity  at  15.5°C. 

Titre  of  Fatty  Acids 

Soaps  properly  made  from  olive  oil  are  mild,  slow  and  sparse 
in  lathering,  but  have  good  cleansing  power.  This  is  due  to  the 
very  high  content  of  the  unsaturated  oleic  acid,  about  83-85 

per  cent. 

Olive  oil  foots,  which  is  the  oil  extracted  from  the  pulp  by 
solvents  after  the  better  oil  is  expressed,  finds  its  use  in  soap  mak¬ 
ing  mostly  in  textile  soaps  for  washing  and  dyeing  silks  and  in  the 
production  of  green  castile  soaps,  and  olive-palm  toilet  soaps. 

Other  oils,  such  as  poppyseed  oil,  teaseed  oil,  sesame  oil,  cot¬ 
tonseed  oil,  rape  oil.  peanut  (arachis  )  oil.  are  sometimes  present 
as  adulterants  in  olive  oils.  They  are  also  used  as  substitutes  m 
the  manufacture  of  castile  soap,  since  they  are  cheaper  than 


185—196 

79—88 

0.910—0.920 

17.0—26.0 


olive  oil. 

The  iodine  number  of  olive  oil  is  a  fairly  good  means  of  iden¬ 
tifying  this  oil.  Practically  all  the  oils  used  commonly  as  adulter¬ 
ants  have  higher  iodine  numbers.  Hence  the  purchaser  ot  ohve 
oil  may  well  look  with  susipicion  on  ohve  oil  having  an  lo  me 
number  of  less  than  79  or  more  than  88. 


RAW  MATERIALS 


35 


Cottonseed  Oil 

COTTONSEED  oil  was  used  widely  in  the  manufacture  of 
floating  and  laundry  soaps  in  days  })ast.  In  more  recent  years 
little  of  it  has  found  its  way  to  the  soap  kettle  on  account  of  its 
high  cost.  Practically  all  of  it  is  refined  for  edible  purposes. 
It  is  not  used  in  toilet  soap  w'here  a  white  color  is  desired,  as 
yellow  spots  develop  in  the  finished  soap,  however,  the  addition 
of  soap  antioxidants  may  he  incorporated  to  minimize  this  defect. 

Cottonseed  oil  saponifies  fairly  easily.  In  combination  with 
caustic  soda,  it  produces  a  soap  which  forms  a  quick,  abundant, 
thick  and  greasy  lather  which  is  of  medium  lasting  quality.  The 
component  fatty  acids  of  cottonseed  oil  are  approximately  25  per 
cent  palmitic,  30  per  cent  oleic  and  45  per  cent  linoleic.  Some  of 
the  physical  and  chemical  properties  of  cottonseed  oil  follow : 


Saponification  \^alue 
Iodine  Number 
Specific  Gravity  at  15.5°C. 
Titre  of  Fatty  Acids 


193—195 
108—110 
0.920—0.925 
32— 35°C. 


Sesame  Oil 


gESAAIE  OIL  is  obtained  by  crushing  the  seeds  commonly 
known  as  til-seed.  It  is  not  used  extensively  in  soap  making". 
The  seeds  contain  about  50  per  cent  or  slightly  more  of  oil.  It  is 
a  pale  yellow  oil  containing,  in  most  cases,  a  small  percentage 
of  resinous  material.  In  the  manufacture  of  soap,  the  oils  from 
the  last  pressing  or  extraction  are  used.  Sesame  oil  should  be 
used  only  in  combination  with  another  fat  such  as  coconut  oil, 
tallow  or  palm  oil  m  jiroportions  of  about  25  per  cent  sesame  oil 
or  less.  Physical  and  chemical  properties  of  sesame  oil  follow: 


Specific  Gravity  at  15.5° 
Saponification  Value 
Iodine  Number 


0.920—0.925 

188—193 

103—114 


Q  KK  OIL  .,s  l.ke  sesea.i.e  oil.  It  is  used  as  e.xteusively 
the  niamifacture  of  .soaps  as  formerly,  because  most  of  h 
His  ,ts  way  mto  ed.ble  products.  Where  it  is  used  in  soap  today 


seen  as  a  potential  tonnage  co.npct.lor  ot  coco 
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in  soft  or  li(|iii(l  potasli  soaps.  1  he  oil  is  obtained  as  a  1)\- 
prodncl  in  the  inannfactnre  ot  starch  and  o'hicose.  .1  he  foots 
from  the  retininj;'  of  corn  oil  are  used  in  lower  parades  of  conniier- 
cial  soaps.  The  conii)onent  fatty  acids  of  corn  oil  are  a])proxi- 
niately  6  per  cent  palmitic,  2  per  cent  stearic.  73  per  cent  linoleic 
and  18  per  cent  linolenic.  The  more  im[)ortant  physical  and 
chemical  properties  of  corn  are  as  follows: 


Si)ecihc  Gravity  at  15°C. 
vSaponihcation  \'ahie 
Iodine  Number 
l  itre  of  l''atty  Acids 


0.921— 0.927 
188—193 
113—129 
19°C. 


Soybean  Oil 


J>LAN  oil  is  a  native  of  the  far  east,  China  and  Manchuria. 

More  recently,  its  cultivation  and  crushino-  in  America  have 
been  developing  rai)idly  into  a  large  industry.  The  oil  hnds  its 
chief  u.se  for  edible  purposes  when  hydrogenated  and  also  in  paints 
and  varnishes,  hut  it  yields  an  ideal  soft  soap,  and  considerable 
oil  hnds  its  way  into  the  .soap  industry  when  the  price  is  low 
enough.  Soybean  oil  saponifies  fairl}’  easdv,  yielding  a  ]).'de- 
yellow  or  dull-white  soap,  soft  in  consistency.  I'he  soap  forms  a 
gieas\  lather  of  medium  lasting  tpiality  and  of  mild  action  on 
the  skin.  I  he  principal  com])onent  fatty  acids  of  soybean  oil  are 
cippiox.mately  2  j)er  cent  stearic,  10  per  cent  palmitic,  50  per  cent 
linoleic,  35  per  cent  oleic  and  3  per  cent  linolenic.  Some  of  the 
l.hysical  and  chemical  proiierties  of  soybean  oil  are  as  follows : 


Sajionification  XbUiie 
Specific  Gravity  15°G. 
Iodine  Number 
Titre  of  Fatty  Acids 


190—200 

0.924—0.929 

121—139 

2rc. 


Babassu  Oil 

gAHASSL  OIL,  l,ec,-uisc  of  its  close  resenihlance  to  cocomit  oil, 
ms  altracte,!  considerahle  attention  as  a  subslitnte  for  coco, tut 
at  t  ie  soap  kettle  anti  elsewhere,  cit.ring  the  past  ten  years.  The 
1.1  IS  p,-t,dnced  by  cntshing  the  nut  of  the  babassu  pain,  which 
Kifms  «,ld  n,  Brazil  ni  g,eat  ahnndance.  The  liahasstt  kernels 
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kernel  in  saponification  value  and  titre.  Of  pale  yellow  color  and 
sweet  odor,  it  also  runs  high  in  lauric  acid,  as  do  the  other  two 
oils,  which  makes  its  particularly  desirable  for  soap  manufacture. 

Production  of  babassu  oil  has  grown  substantially  over  the  past 
twenty  years,  but  Brazil  has  as  yet  tapped  only  a  relatively  small 
part  of  this  tremendous  oil  reservoir.  ^Millions  of  tons  of  babassu 
nuts  rot  on  the  ground  unused  every  year  in  Brazil,  simply  because 
there  are  neither  roads  or  railroads  nor  any  organized  collection 
system  to  bring  the  babassu  nuts  to  points  where  they  might  be 
processed.  The  Brazilian  government  is  encouraging  production, 
and  eventually,  when  a  suitable  road  program  has  been  developed, 
output  of  babassu  oil  can  be  expected  to  mount  substantially. 
Meanwhile,  but  little  of  the  babassu  oil  which  Brazil  exports  goes 
to  the  United  States.  By  far.  the  major  share  goes  to  the  Euro¬ 
pean  market,  and  only  relatively  small  cpiantities  ha\  e  been  shipped 
to  the  United  States  to  compete  with  coconut  oil  for  a  place  in  the 


soap  kettle. 

The  American  soap  industry  has  used  babassu  oil  in  soap  manu¬ 
facture  since  1936,  with  an  annual  consumption  of  23.400,000 
pounds.  Babassu  oil  use  in  the  soap  industry  reached  its  peak  in 
1941,  when  41.221,000  pounds  were  consumed;  since  then,  its 
application  has  been  somewhat  less,  the  most  recent  reports  gixing 
the  1947  consumption  as  14.582.000  pounds. 

A  nut  oil,  similar  to  babassu,  and  sometimes  confused  with  it, 
is  cohune  oil.  This  is  produced  in  Mexico,  Honduras.  Guatemala, 
and  other  parts  of  Central  America.  Its  composition  is  very  simi¬ 
lar  to  that  of  babassu  and  coconut.  Constants  for  babassu  oil  are  : 


Saponification  Value 
Specific  Gravity  15  C. 
Iodine  Number 
Titre  of  Fatty  Acids 


242—253 

0.867—0.870 

12—13 

24°C. 


OIL  AND  FAT  PROCESSING 

T)  ANCIDITV  in  oils  and  fats  is  a  weighty  problem  for  the  soap 
B-'  manufacturer.  Tlie  mere  statement  that  an  oil  .s  rancK  is  no 
an  intlication  that  it  is  high  in  free  fatty  acid,  although  he  two 
terms,  rancitlity  and  acidity,  are  usually  allied,  horinerly.  the  act 
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ity  of  a  fat  was  looked  upon  as  the  direct  measure  of  its  rancidity. 
This  idea  is  still  quite  prevalent  in  practice  and  cannot  be  too  often 
labelled  as  incorrect.  Fats  and  oils  may  be  acid  or  rancid,  or  acid 
and  rancid.  In  an  acid  fat.  there  has  been  a  hydrolysis  of  the  fat 
and  it  has  developed  a  content  of  free  fatty  acid.  A  rancid  fat  is 
one  in  which  compounds  of  an  odoriferous  nature  have  formed. 
An  acid  and  rancid  fat  is  one  in  which  both  free  acid  and  organic 
compounds  of  disagreeable  odor  have  been  produced. 

Exactly  how  this  rancidity  takes  place  is  not  quite  clear,  nor  do 
fat  chemists  know  ])recisely  the  chemical  nature  of  the  compounds 
associated  with  rancidity.  The  only  conclusion  that  may  be  drawn 
is  that  in  most  cases  the  fats  are  first  partly  hydrolyzed,  liberating 
free  fatty  acids,  followed  by  oxidation  of  the  products  thus 
formed.  Oxidation  may  also  occur  simultaneouslv  with  the  hy¬ 
drolysis,  or  without  there  being  any  hydrolysis.  It  is  quite  gen¬ 
erally  agreed  that  the  presence  of  unsaturated  fatty  acids,  e.  g. 
oleic,  increases  the  rate  of  formation  of  the  bodies  giving  the  Kreis 
reaction. 


1  he  chief  reason  behind  the  processing  of  oils  and  fats  is  to 
insure  the  stability  and  color  of  the  finished  soap,  and  to  expand 
the  soapmaker’s  list  of  available  materials.  Stability  and  color  are 
taken  care  of  by  the  processes  of  refining  and  bleaching  respec¬ 
tively.  Hydrogenation  and  polymerization  make  available  mate¬ 
rials  such  as  fish  oils  otherwise  (juite  unsuitable  for  soap,  fust 
how  refining  a  fat  can  increa.se  the  stability  of  the  resulting  soap 
can  best  be  understood  by  a  brief  discussion  on  rancidity. 


I  he  Kreis  test  for  rancidity  depends  upon  the  sensitivity  of 
p  iloroglucinol  to  minute  amounts  of  aldehvdes.  To  carry  it'out 
the  oil  or  fat  is  diluted  with  petroleum  ether,  and  10  cc'  of  this 
m.xture  IS  agitated  with  10  cc.  of  concentrated  hydrochloric  acid 
hen  10  cc  ot  a  0.1  per  cent  solution  of  phloroglucinol  is  added 
f.  upon  shaking,  a  pink  coloration  results,  the  oil  or  fat  is  class'i- 
ed as  ranac.  Webb  .‘•Modern  Soap  and  Cdycerine  Mannfac;:.re“ 

1  •  -  )  uggests  that  to  avoid  rancidity  in  soap  each  charo-e  of  oil 

or  fat  used  be  tested  by  the  Kreis  tesf  \  .  i  .  ,  ^ 

reactions  should  be  rejected.  ^  ^  lowing  positive 


4U 


SOAPS  AND  DETERGENTS 


The  Iso^lio  (See  Joiini.  Oil  &  Colour  Chemists  Assn.  6  No.  37 
p.  1  )  reaction,  l)v  which  the  fat  is  extracted  with  boiling  water  and 
the  extract  oxidized  with  i)()tassiuni  permanganate,  is  also  used 
for  nieasiirin<r  rancidity.  It  is  not  considered  as  sensitive  as  the 

o  » 

Kreis  test.  Moisture,  air,  light,  enzymes  (organized  ferments), 
heavy  metals  and  bacteria  are  all  given  as  the  main  or  contributing 
causes  of  rancidity. 


It  seems  probable  that  the  initial  splitting  of  the  fats  may  he 
caused  by  enzymes  [iresent  in  the  seeds  and  fruits  of  vegetable 
oils  and  tissue  in  animal  fats,  in  the  jiresence  of  moisture. 
Pewkowitsch  em[)hasizes  this  point  strongly,  and  he  is  sulistan- 
tiated  l>y  other  authorities.  Others  hold  that  bacteria  or  micio- 
organisms  are  the  cause  of  this  hydrolysis,  citing  the  fact  that  they 
liave  isolated  various  micro-organisms  from  rancid  fats  and  oils. 
'Fhe  acceptance  of  bacterial  action  would  explain  various  methods 
of  preservation  of  oils  and  fats  by  the  use  of  antiseptic  prepara¬ 
tions.  It  cannot,  however,  he  accepted  as  a  certainty  that  hacteiia 
are  the  main  cause  of  rancidity,  d'he  action  of  enzymes  is  a  more 

likely  explanation. 

d'he  hydrolvsis  of  fats  and  oils  is  accelerated  when  they  aie 
allowed  to  reinain  for  some  time  in  the  presence  of  organic  n.m- 
fats  d'hus,  palm  oil,  lower  grades  of  olive  oil.  and  tallow  whic  i 
has  been  in  contact  with  plant  (U*  animal  tissue  for  a  long  time,  all 
contain  other  nitrogenous  matter  and  exhibit  a  larger  percentage 
„f  free  fatty  acid  tha,,  the  oils  anil  fats  not  conta.nnig  such  ini- 

purities. 

(;ranti,.g  this  initial  splitting  of  the  fat  in  rancidity  develop- 
,nent,  it  is, 'nevertheless,  not  a  sufficient  explanat.on,  nc‘s 

thus  formed  must  he  acted  upon  by  a,r  an, I  hght.  I  .s  tln^u 
these  agents  that  a  further  action  takes  idace  upon  tie  1"'>  - 

f,,„„  ,his  oxidation  ue  ascertain  hy  taste  and  smell  (clu  n- 

'istrv  is  still  tmal.le  delinitely  to  dellne  raucuhty)  whethe,  m  . 
fat  is  ranci,l.  While  so.ne  anthor.ties  preMune 
some  of  the  products  causing  rancidity.  «c 

nresei.ce  of  the  various  po.ssihle  coiniionnds  produced  hy  .ic 
I,f  ai,  and  light  which  iucliule  oxy  fatty  acids,  lactones,  alco  ,o  . , 
esters,  aldehydes,  ketones  and  other  sulist.uiccs. 
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"I'he  presence  of  heaxy  metals,  whicli  act  as  catalyzers,  hastens 
rancidity.  Cop])er  and  iron  are  especially  dan<j^eroiis.  In  the  dairy 
industry,  butter  is  no  longer  churned  in  co])j)er  equipment  as  it  has 
been  discovered  that  the  presence  of  minute  quantities  of  cop])er 
com[)ounds  in  butter  causes  off-Ha\or.  Hence,  glass-lined  and 
stainless  steel  utensils  are  now  used.  It  is  a  well  known  fact  that 
the  presence  of  co[)per  and  iron  in  fats  or  oils  used  for  soap  making' 
carries  through  the  boiling  process  and  later  causes  spotting  of  tl^ 
linished  soap,  es[)ecially  in  the  case  of  white  milled  soaps. 

Rancid  fats  form  darker  soa])s  than  fats  in  the  neutral  state  and 
\ ery  often  carry  with  them  disagreeable  odors;  furthermore,  a 
rancid  fat  or  oil  is  usually  high  in  free  fatty  acid.  It  is  by  no 
metins  true,  howex'er,  that  rancidity  is  a  measure  of  acidity,  for  as 
already  been  pointed  out,  an  oil  ir.av  he  rancid  and  still  not  hiah- 

T  *  I  It  - 

m  tree  acid. 


Prevcnlioii  of  Haiioiditv 

^INC  H  moistiue,  iiii,  light,  metals  and  enz^anes  are  necessary 
for  the  develoianent  of  rancidity  in  a  fat  or  oil,  methocks^^.,  s 
preventing  rancidity  are  (d  inter^t-  Complete  dryness,  com^)fete 
punhcation  of  tats  and  oils,  absence  of  heavy  metals  and  storaoe 
in  the  absence  of  air  and  light  are  desirable.  Simple  as  these 
means  may  .seem,  they  can  only  be  approximated  in  practice.  'I'he 
most  difficult  problem  is  the  removal  of  the  last  trace  of  moisture 
and  metals.  Impurities  may  be  lessened  very  often  by  observino- 
gi eater  care.  It  is  well  to  store  in  closed  drums,  liarrels  or  closed 
n  CM,  tanks  away  tn,.,,  light.  ,;iass  lined  o,-  stainless  steel  tanks 

.,e  also  des„-al,!e.  IWvatives  .nay  sonieti.nes  be  used  but  t 

hen  edee,,vene,s,s  ,s  ope,,  to  ,,uestio.,.  ()„  the  other  hand,  'sinee 

the  .,c,ds  are  ,„<M-e  reaet.vc  to  oxidation  than  the  glycerides  it 

re, jnetulv  happens  that  their  re.uova,  by  rehning  gnetb  ■  iu.p..:;:,: 

me  oil  oi  tdi  for  soaj)  makiiw-  iiurnoses  'nu]  it  io 

f,.  r-  1,  .  puses,  and  it  is  a  common  nrac- 

toilet  soaV’ol  "t"'""'' 

sta^  a  case  where  it  was 

IM-ocessin  '  cvch  f  .  "  of  tl.e'H 

pioeessing  c)ele  —  refimng-bleaching  and  hardenino  i  r 

was  allowed  in  the  toilet  soap  kettle  This  should  I 

cxtre.ne  case  however  Usuallv  hie  ,  •  ’*■  ‘^°"®‘t'‘-‘red  a,i 

Usttally,  hleach.ng  or  refining  plus  bleach- 
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inj;-  is  sufficient.  I^'or  the  darker  grade  of  soa|)  such  as  laundry  and 
chip  soaps,  bleaching  alone  is  satisfactory,  as  the  builders  present 
are  frequently  effective  in  preventing  the  development  of  rancidity. 
Of  course,  rehning  may  he  resorted  to  for  reasons  other  than  the 
al)ove.  A  hsh  oil.  for  example,  may  he  refined  prior  to  hydrogena¬ 
tion  for  the  ])urpo.se  of  preserving  the  activity  of  the  catalyst,  for 
les.sening  wear  on  the  ecjuipment,  etc. 


Bleaching; 

jD  LP'ACHING  of  fats  and  oils  for  soap  making  purposes  gener¬ 
ally  falls  into  two  main  classifications — absorption  methods 
using  hnller  s  earth,  actix  ated  huller’s  earth  or  carbon  black,  and 
chemical  methods  using  oxidizing  reagents  such  as  air,  dichromate, 
sodium  chlorate,  etc.  1  he  first  method  is  so  effectix  e,  inexpensix  e, 
easy  to  carry  out  and  of  such  wide  aj)plication  that  it  is  by  far  the 
most  xvidely  applied.  I'he  second  method  is  of  more  limited  appli¬ 
cation  and,  until  recently,  has  been  confined  to  oils  which  have 
high  color  and  are  stubhorn  to  the  ordinary  absorption  method. 
Palm  oil.  soybean  oil  and  fatty  acid  stocks  are  included  in  this 
category.  1  he  better  grades  of  talloxv  can  be  bleached  by  the 
Pullers  Earth  Process  xvithout  any  ])reliminary  treatment. 

If  the  soapmaker  finds  he  has  a  talloxv  which  has  been  badly 
handled  by  the  renderer  and  contains  much  sediment,  water  and 
other  foreign  material,  he  should  treat  it  before  bleachincr.  This 
pieliminarx-  treatment  may  consist  in  running  the  tallow  into  an 
iron  tank  fitted  with  a  clo.sed  steam  coil  and  a  draw-off  outlet  at 
the  tank  bottom.  A  cone  bottom  is  preferable,  but  a  flat  bottom 
will  serve.  Some  means  of  agitation  should  he  provided,  such  as  a 
side  propeller  or  a  vertical  shaft  with  paddles  attached.  The  tallow 
in  tins  tank  is  first  heated  to  180°E.  (82°C.).  then  ten  pounds  of 
<  rx  salt  per  ton  of  fat  are  added  and  thoroughly  mixed  in.  The 
scdt  coagulates  the  alhuminous  impurities  and  dehydrates  the 
ciaige.  1  he  whole  mass  is  allowed  to  settle  ox'ernight  or  for  at 
east  Me  Imurs.  The  hri„e  ultici,  settles  to  the  hotton,  is  draw, 
"if.  In  .hfficnit  cases,  an  acid  hleach  may  he  employed. 

o  bleach  a  tallow  by  the  absorption  method  it  is  necessary  only 
n  hea  the  o, I  or  tat  just  aboye  212”  I.',  to  tlriye  off  any  wate'r 
present,  and  add  about  3  per  cent  or  so  Fuller’s  liarth  owr  the 


^  4 


RAW  ^rATERIALS 


45 


top  while  iiiaiiitainiii.if  sufticieiit  aj^itation  to  keep  tlie  earth  dis¬ 
persed  throughout  the  oil.  ^Vfter  al)out  30  luiiiutes,  the  oil  and 
earth  are  separated  l)y  punipin«-  it  tlirough  ordinary  plate  and 
frame  filter  presses  of  sufticient  nuniher  and  size  to  permit  efficient 
handling  of  the  cake.  .As  iio  corrosive  elements  are  present,  iron 
])lates  and  frames  are  (juite  suitable,  h'he  press  is  air  blown,  to 
remove  as  much  fat  as  possible  of  a  cpiality  suitable  to  be  included 
in  the  original  batch,  and  is  then  steamed  out  for  twenty  to  thirty 
minutes  to  lower  still  further  the  oil  left  in  the  cake.  The  latter 
press  streamings,  as  they  are  called,  are  usually  drained  to  a 
separate  tank  for  use  in  lower  grade  soap,  since  the  higher  tem¬ 
peratures  employed  cau.se  darkening. 


1  he  oil  residue  in  the  cake  is  usually  between  20  and  30  per  cent 
on  a  wet  basis.  Different  types  of  earth  beha\  e  differently  in  this 
respect;  activated  earth  for  example  usuall}'  is  low  in  oil  retention 
while  the  inacti\  ated  earth  has  a  high  retention. 

Since  the  oil  left  in  the  cake  is  not  recoverable,  or  at  best  re¬ 
coverable  only  under  very  trying  conditions  and  then  only  as  low 
giade  matei  ial  there  e.xists  an  economic  balance  between  the 
amount  of  earth  to  be  used  and  the  color  obtainalde.  This  is  a 
matter  for  correlation  between  laboratory  and  plant.  When  h'ul- 
ler  s  Eaith  is  acid  treated,  washed  and  dried  under  special  con¬ 
ditions,  the  resulting  product  is  an  activated  earth  which  shows 
enhanced  bleaching  properties  usually  well  worth  the  added  cost 
involved.  There  are  many  such  types  on  the  market  worth  careful 
consideration.  Carbon  black  is  also  a  superior  color  absorbent 
and  ,s  used  frequently  along  with  earth  to  the  extent  of  a  few 

tenths  to  one  per  cent,  particularly  on  the  nut  oils  which  are  easily 
liurned  by  overheating. 

so-i'makT'*'  metliod  is  applicable  to  other  coniiiion  oils  used  in 
oap  making  such  as  coconut,  baliassu,  palm,  bean,  hardened  and 
Hud  marine  oils,  etc.  In  the  case  of  easily  oxidized  oils  hoiv^r 
such  as  palm  oil  air  blowing  of  the  presses  must  Ep  •  i  i  i 

0.  .h.  «r, 

oils  are  more  sensitive  to  burning,  for  example 
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coconut  oil.  1  hese  are  factors  to  be  considered  in  any  plant  set-np 
and  are  detennined  best  by  lal)oratory  and  then  plant  trial.  Usually, 
temperatures  between  212  to  240°  b.  are  employed. 

An  improvement  of  the  above  bleaching-  method  is  effected  if 
the  agitation  vessel  is  e(iui])i)ed  for  vacuum  operation.  The  oil 
is  dried  more  rapidly,  it  is  protected  from  the  oxidizing  action  of 
the  air  and  can,  conse(|uently,  he  heated  to  higher  temperatures 
without  danger.  Bleaching  is  quicker  with  less  earth  recjuirement. 
4'he  vacuum  should  he  obtained  by  ])ump  to  i)ermit  the  handling 
of  large  volumes  of  water  ;  steam  coils  should  he  well  below  the 
minimum  level  of  the  oil  hatch  to  prevent  hurning;  and  a  heat 
exchanger  should  he  located  between  the  bleach  vessel  and  filter 
press.  The  earth  may  he  conveniently  sucked  into  the  vessel  while 
it  is  under  vacuum,  which  is  an  added  convenience. 


Poorly  rendered  tallows,  particularly  of  foreign  origin,  may 
contain  large  amounts  of  albuminous  impurities  not  removable 
by  the  preliminary  salt  treatment.  Normal  methods  of  treatment 
which  do  not  remove  such  substances  will  yield  a  soap  of  poor 
stability.  Such  types  may  be  acid  treated  and  bleached  all  in  one 
operation.  In  this  case  the  earth  is  added  to  the  wet  oil  followed 
by  a  few  tenths  per  cent  of  66°  Be  sulfuric  acid  and  the  whole 
brought  up  to  temperature.  4  he  excess  acid  is  neutralized  with 
calcium  carbonate,  and  the  whole  filtered  in  the  usual  \\a}.  The 
method  is  not  entirely  simple,  and  a  numlier  of  precautions  are 
necessary  for  successful  operation.  The  method  is  particularly 
adaptable  to  the  bleaching  of  palm  oil,  however  in  this  case,  a 
considerable  amount  of  earth  is  required,  even  up  to  6-8  per  cent, 
and  the  acid  must  run  from  %  to  1  per  cent.  4'he  results  on  palm 
oil  are  more  permanent  and  satisfactory  than  the  air  bleach  method 

mentioned  below. 


Clieniical  methods  of  hleacliinR  are  usually  not  resorted  to  ex¬ 
cept  in  special  cases,  or  wliere  the  oils  ha^  e  a  natural  high  color, 
difficult  to  remove  with  reasonal.le  amounts  of  earth.  Irxamples 
are  palm,  soybean  oil,  fatty  acid  stock,  etc.  'I'he  nnider  treatment 
of  color  absorption  results  i.i  greater  permanence.  le.«  reversion 
in  the  hnished  ,.roduct,  and  greater  freedom  from  the  mclus.on  of 
foreign  bodies.  A  few  tyi>ical  methods  are  descrihed  helow. 
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Chrome  Bleaching  of  Palm  Oil 


MF  chrome  process  of  bleaching  palm  oil  is  comparatively 


rapid.  The  nascent  oxygen  derived,  being  more  active,  will 
bleach  oils  which  air  alone  cannot,  d'he  process  depends  upon  the 
reaction  : 

Na^CroO:  +  8  MCI  =  Ci^Cb,  +  2  NaCl  +70 

in  practice  it  is  found  necessary  to  use  an  excess  of  acid  over  that 
theoretically  indicated. 

J^'or  best  results,  an  oil  which  has  less  than  2  per  cent  imjnirities 
and  a  fairly  low  percentage  of  free  fatty  acids  should  be  chosen, 
Lagos  oil  best  conforms  to  these  reciuirements.  The  oil  is  melted 
hy  open  steam  from  a  jet  introduced  through  the  bung;  the  melted 
oil  and  condensed  water  How  to  the  storage  tank  through  two 
sieves  ( about  i/s  i”^'h  mesh  )  to  remove  the  fibrous  material  and 
gross  impurities.  The  oil  thus  obtained  contains  fine,  earthy, 
fibrous  material  and  vegetable  albuminous  matter  which  should 
be  removed,  as  far  as  possible,  since  they  retard  the  bleaching 
lirocess  and  waste  the  chemicals  used.  \  his  is  best  done  bv  boiling 
the  oil  for  one  hour  with  wet  steam  and  a  10  per  cent  solution  of 
common  salt  (2  per  cent  salt  based  on  weight  of  oil  used)  in  a 
lead-lined  or  iron  tank.  After  settling  overnight,  the  brine  and 
impurities  are  removed  by  opening  a  cock  at  the  bottom  of  the 
vat.  The  oil  is  run  out  into  the  hleaching  tank  through  an  oil 
cock,  situated  about  .seven  inches  from  the  bottom. 


Tlie  bleaching  tank  is  a  lead-lined  or  acid  proof  tank  approxi¬ 
mately  4  feet  deep,  4  feet  long  and  3i/„  feet  wide,  holding  about 
I !/.  tons,  'rile  charsre  is  one  ton  \  lead  c.-.j  .. 


or  acid  proof  tank  approxi- 
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1'he  temperature  of  the  oil  is  reduced  to  1 10°  V.  l)y  passinj^  in 
air  and  salt  which  is  added  through  a  sieve.  About  one-half  of 
the  acid  (40  pounds  of  concentrated  coinniercial  hydrochloric 
acid  )  is  now  poured  in  and  is  followed  hy  the  sodium  bichromate 
in  concentrated  solution  (  previously  prepared  in  a  small  lead  vat 
or  earthen  vessel  lu'  dissoKing  17  i)ounds  of  bichromate  in  45 
pounds  of  commercial  hydrochloric  acid).  This  .solution  should 
be  added  slowly,  three  hours  Ijeing  allowed  for  adding  it.  The 
whole  mass  is  agitated  thoroughly  with  air  during  the  addition 
and  for  one  hour<ifter  the  last  of  the  bleaching  mixture  has  been 
introduced.  The  whole  mixture  is  allowed  to  settle  for  one  hour, 
and  the  exhausted  chrome  liquors  are  then  run  off  from  the  lower 
pipe  to  a  waste  tank.  About  40  gallons  of  water  are  run  into  the 
bleached  oil.  and  the  temperature  raised  hy  open  steam  to  150°  to 
100°  F.  The  mass  is  then  allowed  to  settle  overnight. 

One  such  wash  is  sufficient  to  remove  the  s])ent  chrome  liquor 
completely,  provided  ample  time  is  allowed  for  settling.  Several 
washings  with  short  ])eriods  of  settling  do  not  remo\'e  the  chrome 
liquors  eftectiveh'.  The  success  of  the  operation  depends  entirely 
upon  the  com[)leteness  of  settling.  The  wash  water  is  drawn  off' 
as  before,  and  the  clear  oil  run  to  storage  tanks  or  to  the  soap 
kettle  through  the  upper  oil  cock.  4'he  waste  liquors  are  boiled 
with  wet  steam  and  the  oil  skimmed  from  the  surface,  after  which 
the  liquors  are  run  through  an  oil  trap. 

By  following  the  above  instructions  carefully,  it  is  possible  to 
bleach  one  ton  of  palm  oil  with  15  pounds  of  bichromate  of  .soda 
and  85  pounds  of  hydrochloric  acid,  d'he  .spent  liquors  .should  be 
a  bright  green  color.  Should  they  be  of  a  yellow  or  brownish 
shade"^  insufficient  acid  has  been  allowed  and  more  most  he  added 
to  render  the  whole  of  the  oxygen  available.  Tf  low  grade  oils 
are  being  treated,  more  chrome  will  be  necessary;  the  amount  is 
be.st  determined  by  conducting  the  o])eration  as  usual  and.  after 
the  addition  of  the  chromate,  removing  a  sample  of  the  oil.  wash¬ 
ing  the  .sample,  and  noting  its  color  when  rajiidly  cooled.  A  little 
practice  will  enable  the  operator  t.)  judge  the  ratio  between  the 
color  to  be  removed  and  the  amount  of  bleaching  mixture  to  he 
added.  To  obtain  success  with  this  process,  the  method  of  work- 
dven  must  be  adhered  to  even  in  the  smallest  detail. 
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Air  Bleachiiiji:  of  Palm  Oil 


'  I  'H E  method  of  conducting'  this  process  is  identical  witli  tlie 
chrome  ])rocess  to  the  j)oint  wliere  the  liydrochloric  acid  is  to 
he  added  to  the  oil.  Jn  this  method,  no  acid  or  chrome  is  nece.s- 
sary,  as  the  active  hleaching  agent  is  the  oxygen  of  the  air.  The 
equipment  is  similar  to  that  of  the  former  process,  except  that  an 
iron  tank  may  be  used  if  desired.  The  speed  of  the  process  de¬ 
pends  ni)on  the  amount  of  air  blown  through  the  oil,  its  distribu¬ 
tion  and  temperature. 

.\fter  the  impurities  have  been  removed,  as  outlined  under  the 
chrome  process,  the  temperature  of  the  oil  is  raised  to  boiling, 
l)referal)ly  by  closed  steam.  1  he  steam  is  then  shut  off,  and  air 
allowed  to  blow  through  the  oil  until  it  is  conqdetely  bleached,  the 
temperature  being  maintained  above  150°  F.  by  passing  steam  in 
occasionally.  Usually  a  ton  of  oil  is  readily  and  coni[)letely 
bleached  after  the  air  has  been  passed  through  it  for  3  to  8  hours, 
provided  the  oil  is  thoroughly  agitated  by  a  sufficient  flow  of  air. 
If  the  oil  is  not  bleached  in  8  hours,  it  will  probably  not  air  bleach. 
In  this  case  chrome  bleaching  should  be  resorted  to.  If  the  oil 
has  been  allowed  to  settle  overnight,  it  is  advisable  to  run  off  the 

condensed  water  and  impurities  by  the  lower  cock  before  agitatino- 
again  the  second  day.  "  ^ 


\\  hen  the  nil  has  been  I, leached  to  the  desired  color,  which  can 
he  determined  by  removing  a  sample  and  cooling,  the  mass  Is 
a  owed  to  settle,  the  water  run  off  to  a  waste  tank  from  which 
any  oil  earned  along  may  he  sk-imme,l  off,  an.l  the  supernatant 
clear  oi  run  to  storage  or  soap  kettle.  In  hleaching  hv  this  pro¬ 
cess  u  Inle  the  process  consumes  more  time  and  is  not  as  efficient 
■n  Weachmg  the  lower  grade  oils,  the  cost  is  less;  and  with  a  good 
oil  success  ,s  more  prohahle,  as  there  is  no  possibility  of  anv 
ch.ome  liquor  remaining  in  the  oil.  When  the  chrome  method  is 

"oproperly  comlucted,  the.se  liip.ors  are  not  removed  and  ^  1 
bleached  oil  a  green  tint.  ^ 

Instead  of  blowing  the  air  through  it  the  heated  oil  i 

l"■ought  into  repeated  contact  with  the  air  either  In  •  I  n  *'';  ^ 

an-angemenl  or  by  pumping  i,  into  an  elevated  vesT  p  e  ee  1  H 
numerous  tine  holes  from  which  the  oil  ll„  "  ■’  ' 

. . . . . . . . . . tr’  “ 


Courtesy  Mathie.-on  ( 

may  be  decolorized  in 
dioxide  generated  at  point  of  use 


|)arkened  tatty  Hcid  stock 

<  usiuK  chlorine  < . —  . 

•eactitm  sodium  clilorite  with  chlorine  gas  or 
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air,  light  and  heat  act  sinuiltaneoiisly  in  the  l)leaching  of  the  oil. 
the  equipment  recpiired  is  usually  too  cumhersonie  to  he  practical. 

Investigations  in  hleaching  palm  oil  hy  oxygen  have  shown  that 
not  only  the  coloring  matter,  hut  the  oil  itself  is  affected.  In 
hleaching  palm  oil  for  30  hours  with  air,  the  free  fatty  acid  con¬ 
tent  rose  and  the  titre  decreased  considerably. 


Chlorine  Dioxide  Bleachiii 


HIS  is  one  of  the  newer  methods  of  chemical  bleaching  which 


is  extremely  u.seful  in  certain  sj)ecific  cases.  It  is  very  valu¬ 
able  in  decolorizing  fatty  acid  stocks  difficult  to  handle  by  other 
means,  for  dark  colored  tallows  and  greases,  and  in  other  cases 
where  color  pick-up  due  to  processing  conditions  is  very  great. 
I  he  oxidation  method  alone  is  not  recommended  as  a  substitute 
for  absorption  bleaching  on  high  grade  stocks.  It  depends  on  the 
oxidizing  action  of  chlorine  dioxide  generated  at  the  point  of  u.se 
1)^  the  reaction  of  sodium  chlorite  with  either  an  acid  or  chlorine 
gas.  A  few  tenths  ])er  cent  of  sodium  chlorite  is  dispersed  in  the 
material  to  be  bleached  either  by  adding  the  dry  powder  to  the  wet 
oil  or  tallow,  or  liy  adding  it  as  a  dilute  solution.  On  acidification 
with  IHS()4  or  by  the  addition  of  chlorine  gas  the  chlorine  dioxide 
is  liberatetl  according  to  the  following  e(|uations ; 


dC102  2Na2S(34  H-  NaC  1  -f-  2H2O 


2NaC102  +  CI2  =  2CIO2  +  2NaCl 


I  he  chlorine  dioxide  gas  may  be  produced  se|)arately  by 
of  a  special  generator  and  then  passed  through  the  hot  od 


Refining— Proportionometer  and  centrifuges  effect  a  continuous  neutralization  of  free  fatty 

Sharpies  Continuous  Refining  Process. 


KAW  MAT1':KIALS 


5J 


Refilling 

T  h'  an  oil  or  fat  is  going'  to  l)e  refined,  this  operation  generally 
precedes  that  of  l)leaching.  d'here  are  (piite  good  reasons  for 
this.  A  refined  oil  is  a  stabilized  oil  which  can  he  held  in  storage 
and  bleached  as  recjiiired.  The  reverse  is  not  true.  Also,  the  re¬ 
fining  process  may  or  ina}'  not  filter  the  oil.  Ifieaching,  at  least  by 
the  absorption  method,  always  filters  the  oil  so  that  it  is  clean  and 
ready  for  use.  Idle  rea.son  that  refining  is  considered  after  bleach¬ 
ing  is  not  because  oils  are  normally  proces.sed  in  this  order,  but 
rather  because  it  is  the  less  important  of  the  two  [irocesses,  as  far 
as  the  soa[)  maker  is  concerned.  .\  refined  and  bleached  oil  will 
make  a  soap  superior  to  one  made  from  an  oil  which  has  onh'  been 
bleached,  just  as  the  soapmaker  who  wishes  to  improve  the  color 
and  uniformity  of  his  jiroduct  decides  he  can  no  longer  depend 
entirely  on  purchase  specifications  for  his  oils  and  fats,  and  installs 
bleaching  equipment,  so  also  does  a  still  more  exacting  producer 
introduce  the  refining  operation  into  his  process  and  for  the  same 
reason.  Refining  not  only  improves  color  but  also  stabilizes  the 
resulting  soaps  against  color  re^■ersif)n  and  S])otting.  I'^or  this 
reason  most  raw  materials  entering  into  high  grade  toilet  soap 
manufacture  are  so  processed. 

1  he  term  “refining”  m  general  means  the  cleaning  up  of  an  oil 
to  lemove  free  acids,  coloring  and  resinous  matter,  etc.  It  can  be 
(lone  in  a  variety  of  ways,  hut  tlie  nietliod  used  most  commonly  is 
alkali  refining.  Practically  all  refining  in  the  soap  industry  is  con¬ 
fined  to  tins  method.  Since  refining  is  employed  chiellv’oi,  raw 
materials  to  he  used  in  making  high  gratle  toilet  soaps!  the  fats 
refined  most  fre(|uently  are  tallow  and  coconut  oil.  The  charcre  is 
IH.mped  to  a  cylindrical  vessel  provided  with  variable  speed  a-ita- 
t.on  of  the  paddle  type.  The  fatty  acid  content  of  the  charge  is 
etermmed  and  sufficient  weak  caustic  soda  solution  prepare.I  to 
neutralize  the  free  acd  plus  about  10  per  cent  excess.  This  is 
sprayed  onto  the  top  of  the  warmed  well-settled  coconut  oil  o 
alio  V  while  under  moderate  speed  agitation.  As  soon  as  the  alkali 

al  in,  the  speed  of  agitation  is  reduced  until  the  oil  is  Inst 
n-ng.  This  is  conlinued  for  a  short  time,  iisiianv  fi  t^e  P 
thirty  minutes,  until  a  “break”  occurs  in  which  th.  o'  .  ‘ 

“foots”  formed  has  coagulated  to  a  ;a:;:tst:tSrS  :: 
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settle  out  rapidly.  Agitation  is  then  stopped,  the  oil  settled  over¬ 
night  and  the  foots  pumped  off.  •  As  the  alkali  neutralizes  the  free 
fatty  acids,  the  curd  soap  formed  i)recipitates  out  and  occludes 
some  of  the  neutral  oil  so  that  the  resulting  foots  contain  approxi¬ 
mately  25  per  cent  fat  as  soaj).  25  per  cent  occluded  oil  and  50  per 
cent  as  water,  coloring  matter,  phosphatides.  etc.  The  difference 
between  the  weight  of  crude  fat  or  oil  charged  and  the  refined  oil 
or  fat  recovered  represents  the  refining  loss.  This  is  kept  to  a 
minimum  hy  using  only  a  hare  excess  of  alkali  over  that  requ  red 
to  neutralize  the  free  fatty  acids.  A  lye  strength  is  chosen  to  give 
best  settling  conditions  by  making  as  close  a  mechanical  separation 
of  foots  from  the  oil  as  possible. 

As  a  guide  to  good  operation,  the  refining  loss  should  not  he 
(wer  2.1  times  the  free  fatty  acid  for  normal  tallow  stocks.  It  is 
usually  uneconomical  to  refine  tallows  or  coconut  oil  with  free 
acids  in  excess  of  3  or  4  per  cent.  Indeed,  in  the  case  of  tallo\\. 
the  whole  mass  mav  easily  become  solid  if  the  amount  of  soap 
stock  formed  is  sufficient  to  emulsify  the  balance  of  the  oil.  re¬ 
sulting  in  a  verv  embarrassing  situation  for  the  refiner!  hor 
tallow,  a  cam^tic  strength  of  16°  Be  is  freiiuently  u.sed.  Salt  ma> 
he  added  if  necessary  to  assist  in  coagulating  the  foots  or  m  lireak- 

ino'  an}’  tendencv  toward  emulsification. 

The  foots  are  disposed  of  by  punqiing  directly  to  a  kettle  con¬ 
taining  a  lower  grade  of  .soap  and  saponifying  with  other  fat  and 


oil  stocks  in  the  usual  way. 

Another  method,  the  application  of  which  is  confined  strictly  to 
highly  colored  oils  such  as  .soybean  oil.  is  the  acid  refining  process. 
This 'is  a  chemical  desludging  process  carried  out  as  follows: 

luiuinnient  consists  of  a  lead  lined  steel  tank  of  about  10,000 
pounds  caiiacity.  .kijitation  is  by  con.presse.l  a.r  blown  tlnonRi 
a  perforated  lead  coil  lyins  on  the  bottom  ot  the  tank.  T  he  dra 
cock  at  the  bottom  has  a  <livi<le,l  line;  one  branch  runs  ott  waste 
acid  wash  water  and  emulsion  to  a  small  settling  tank,  and 
otber  branch  runs  off  the  rebned  oil.  These  drams  =>« 
to  the  water  supply  for  flushing  out  residua  a  id.  .K  1  e 
iron  iiipe  over  the  top  spravs  wash  water  onto  the  oil  I  be 

'to  tins  spraj  has  a  steam  iniector  for  heating  the  wash 


water. 
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J'ill  the  vessel,  preferably  the  clay  before,  with  7.500  to  8.000 
lbs.  of  soybean  oil.  Run  ofif  any  water  lying-  at  the  bottom,  as  the 
suecess  of  the  j)rocess  is  dependent  on  having  dry  oil.  d'nrn  on 
the  compressed  air.  Add  175  lbs.  of  66°  P)e  sulfuric  acid.  1  he 
deep  yellow  color  of  the  oil  will  immediately  change  to  a  vivid 
green  as  soon  as  the  acid  strikes  it.  Shortly  afterwards  it  will 
commence  to  turn  black  due  to  carbonization.  At  this  stage,  start 
testing  the  color  of  the  oil  by  putting  a  few  drops  on  a  white  glazed 
tile.  The  oil  is  properly  refined  when  it  becomes  a  light  yellow 
color  and  the  carbonized  matter  shows  a  distinct  tendency  to  ag¬ 
glomerate.  This  should  occur  in  less  than  10  min.  Should  the 
reaction  be  unsatisfactory,  the  addition  of  more  acid  is  sometimes 
helpful,  but  it  is  futile  to  increase  the  concentration  of  acid  to 
more  than  3  per  cent. 

\\  hen  the  reaction  is  complete,  shut  off  the  air  and  allow  the  acid 
to  settle  for  at  least  2  hours.  By  means  of  the  lower  drain  cock, 
run  off  the  acid  bottoms  into  the  settling  tank  and  flush  out  the 
valves  and  drains  with  water.  Spray  about  300  to  400  lbs.  of  hot 
water  onto  the  surface  of  the  oil  and  let  settle  over  night.  Drain 
off  the  wash  \iater  and  emulsion  to  the  settling  tank  and  again 
flush  out  the  vab  es  and  drains. 


Hyd  rogeiiatioii 


^111 S  process,  while  not  highly  involved  technically,  does  pre¬ 
sent  pr()l)lems  of  investment  and  control  which  tend  to  make 


r„  n  crter  has  an  operating  ca,)ac,ty  of  15  tons. 
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]\evue  f.d.  L'ett-u  Harz,  Incl.  16,  p.  84,  20,  p.  8J,  the  end  product 
of  complete  saturation  is  behenic,  C22H44O2  vv'hich  resembles 
stearic  except  in  its  longer  chain  length.  By  controlling  such  fac¬ 
tors  as  the  amount  of  hydrogen  absorbed,  type  and  amount  of 
catalyst  used,  temperature  and  method  of  agitation,  it  is  possible  to 
hydrogenate  the  oils  step  by  step  so  that  a  whole  range  of  fats  of 
varying  degrees  of  hardness  are  now  produced  to  meet  various 
individual  needs.  The  Bureau  of  Census  Report  (Facts  for  In¬ 
dustry — Series  M17-1)  shows  a  factory  production  of  1,125,- 
960,000  lbs.  of  hydrogenated  oils  for  edible  purposes  and  229,- 
645,000  lbs.  more  for  inedible  purposes  in  the  U.S.A.  in  1947. 
Of  the  last  category  the  soap  industry  is  the  largest  consumer. 

Selection  does  not  play  any  large  part  in  the  hydrogenation  of 
fats  for  soap  use.  l"or  this  reason  the  process  is  more  simple  even 
than  for  its  edible  oil  counterpart,  and  frequently  the  catalyst 
used  in  the  latter  process  is  transferred  to  inedible  oil  use  and 


1  e-used  a  number  of  times.  By  con\  erting  the  highly  unsaturated 
acids  into  satin  ated  or  partly  saturated  ones,  the  oil  is  converted 
to  a  solid  01  semi-solid  mass,  it  is  stabilized  against  rancidity,  and 
odor  and  detergent  qualities  are  improved.  Hydrogenation  has 
enabled  large  quantities  of  cheap  licpiid  fats  such  as  whale  and 
seal  oil,  and  pilchard  and  menhaden  oil  to  be  utilized  for  soap 
making  purposes.  I'hey  are  usually  hydrogenated  to  a  point  where 
their  consistency  and  unsaturation  re.^embles  tallow,  but  this  can 
be  varied  to  meet  specilic  reciuirements.  I'hey  differ  from  tallow 
c  lemically  in  that  they  contain  less  palmitic  and  considerably  more 
stearic  acid  and  the  higher  saturated  acids  such  as  arachidic. 
e  ienic  aiu  lignoceiic.  I  his  results  in  harder  soaps  with  less 
(  e  ergent  and  lathering  power  under  normal  operating  conditions 
AcNeitheless.  it  is  common  practice  to  use  10  to  30  per  cent  of 
sm  ,  s  i,,  „i„, 
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cracking  and  separation.  A  tact  not  well  publicized  to  date  is 
that  soaps  from  these  hardened  hsh  and  marine  man’.mal  oils 
have  an  exceptionally  mild  action  on  the  skin. 

Hydrogenated  or  hardened  oils  such  as  soyljean.  cottonseed, 
peanut,  etc.  rarely  find  their  way  to  the  soa])  kettle,  because  their 
higher  price  level  restricts  them  to  edible  use.  W  here  occasional 
lots  are  used,  however,  they  can  be  freely  substituted  for  the 
hardened  fish  and  train  oils  e\’en  to  better  advantage,  hor  sta- 
bilitv  reasons,  all  oils  for  soap  use  should  be  hydrogenated  below 
an  iodine  value  of  70.  They  may  be  refined  or  bleached  just  as  a 
tallow  stock.  Usually  refining  is  done  before  hydrogenation. 
In  the  case  of  the  highly  unsaturated  fish  oils  it  must  be  borne 
in  mind  that  refining  before  hydrogenation  results  in  foots  which 
must  be  discarded,  while  refining  after  hardening,  produces  foots 
which  are  comparable  with  tallow  foots. 

Hardened  oils  may  be  and  often  are  used  to  some  extent  in 
toilet  .soaps.  One  type  of  ai)plication  consists  of  very  slightly 
hydrogenating  the  tallow  or  tallow-grease  mixture  to  improye 
stability  and  uniformity.  By  this  procedure,  the  final  titer  and 
iodine  value  of  the  soap  fatty  acids  may  be  held  within  closer 
limits  than  can  be  achieved  by  blending.  This  is  a  refinement  not 
frequently  indulged  in.  however,  except  by  the  most  meticulous 
manufacturers  and.  in  the  writer’s  opinion,  is  of  doubtful  value. 

In  addition  to  the  above  i)rocesses  for  treating  oils  and  fats, 
a  lesser  known  method  of  some  importance  in  European  countries 
is  the  polymerization  of  fish  oils.  This  was  developed  some  years 
ago  as  a  cheap  suljstitute  for  hydrogenation.  Elaidinization 
methods  for  converting  oleins  to  stearins,  and  thereby  improving 
the  soap  making  qualities  of  an  oil  or  fat  have  also  received  some 
attention  (  S.  H.  Bertram  &  IT  C.  S.  Kipperman.  Chcm.  JVeckblad. 
32,  624-7  (  1935).  Also  Ole  Fcttc  Waclisc  1936.  #6.  1-4). 


SECONDARY  SOURCES  OF  FATTY  RAW  MATERIALS 

q'Hh,  foots  from  oil  refining;  constitute  an  important  source  of 
raw  materia.1  for  tlie  soap  industry.  Practically  the  first  stei)  hi 
all  edible  oil  processing  is  alkali  refining  which  removes  the  free 
acids,  coloring  matter,  aihuininous  and  other  non-fatty  material. 
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In  the  case  of  tallow  and  coconut  oils  it  has  been  noted  that  the 
soap  formed  hy  nnitinj;'  the  caustic  and  free  acids  dra^s  down 
about  an  ecjiial  weij>ht  of  oil  so  that  the  retiniiyy,’  loss  is  approxi¬ 
mately  double  the  free  fatty  acid  content,  d'he  amount  of  al¬ 
buminous  matter  color,  ])hosi)hatides  etc.,  is  small.  In  other  oils 
the  refining  loss  usually  far  exceeds  this  ratio  due  to  larger  quan¬ 
tities  of  imi)urities  removed.  I'or  e.xample,  cottonseed  frequently 
has  a  refining  loss  three  and  lour  times  the  free  fatty  acid  content. 
Since  the  value  of  a  raw  material  to  the  soap  maker  is  eciuivalent 
only  to  the  actual  amount  of  soap  obtained  therefrom,  cottonseed 
foots  are  sold  on  a  basis  of  50  i)er  cent  total  fatty  acids.  Quite 
naturally  such  a  mixture  cannot  he  kept  in  storage  for  any  length 
of  time,  due  to  fermentation  and  decomposition.  It  should,  there¬ 
fore,  be  worked  into  soap  promptly. 


The  method  to  follow  in  making  the  foots  into  a  soap  suitable 
for  soap  powder.  60-66  per  cent  soap  stock,  or  cheap  bar  soap  is 
not  much  different  from  that  used  in  working  over  nigre.  Upon 
boiling  up  the  foots,  the  uncomhined  caustic  soda  solution  is 
absorbed  hy  the  free  oil  present,  hut  as  there  is  not  enough  present 
to  complete  saponification,  it  is  necessary  to  add  caustic  soda  solu¬ 
tion  until  the  whole  mass  thins  out  and  becomes  considerably 


darker  in  the  kettle. 

At  this  point  the  operator  may  use  .salt  to  gram  out  the  kettle, 
although  some  prefer  the  further  addition  of  caustic  soda  to  make 
the  .separation.  Ilest  results  are  obtained  hy  making  a  very  sharp 
o-rain.  Subsequent  wa.shes  are  usually  salt  washes.  1  he  numher 
of  washes  given  to  the  soap  will  depend  upon  the  amount  of 
impurities  present  and  the  purpo.se  for  which  the  soap  is  to  he 
used.  1'he  lye  from  the  first  wash  is  most  often  a  very  dark  re(  - 
dish  color,  it  contains  large  (luantities  of  organic  impurities  aiu 
appears  to  contain  considerable  soa]).  Ibis  l}e  and  aii) 
lyes  following  the  wash,  have  no  value  and  are  normally  sent 

to  the  sewer. 

-\fter  the  soa|i  has  I.eeii  washed  to  the  desired  comlrtion,  it  is 
Ihiislied  by  the  addition  of  clear  warm  water  until  it 

open  the  finish  is  made,  the  <|.ncl<er  the  settle  will  be  and  the 
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poorer  the  (juality,  that  is  to  say,  as  far  as  the  appearance  of  the 
linished  soap  is  concerned.  A  well-washed  kettle  of  fair  quality 
stock,  finished  medium  fine,  will  produce  a  soap  of  dark  cream 
color  which  has  a  tendency  to  become  yellow  at  an  early  age. 
After  the  kettle  has  been  allowed  to  settle  and  cool  to  a  tempera¬ 
ture  of  al)out  140-160°h\  it  can  l)e  pumped  out  to  the  crutchers, 
barrels,  or  frames  as  the  case  may  be. 

I  he  yield  trom  cottonseed  oil  foots  depends  upon  the  [)ercentage 
of  fatty  acids  and  uncombined  oil  present.  Aj)proximately  1000 
pounds  of  foots  having  a  50  per  cent  total  fatty  acid  content,  100 
pounds  of  solid  76  per  cent  caustic  soda,  and  100  pounds  of  salt 
are  required  to  produce  750  pounds  of  settled  soap.  The  soap 
thus  i)roduced  is  soft  bodied  and  has  a  characteristic  disagreeable 
odor.  It  is  readily  soluble,  but  produces  a  thin  slimy  lather, 
h'irmness  can  be  imparted  to  this  soap  by  the  addition  of  suitalde 
amounts  of  soda  ash  and  silicate  of  soda. 


On  account  of  the  undesirable  properties  mentioned  abo\  e.  the 

use  of  cotton  foots  is  limited  to  soap  ])owders  and  similar  ])repara- 

tions.  Cotton  foots  are  quite  acce])table  in  such  products,  which 

seldom  contain  more  than  25  per  cent  snap,  as  the  soda  ash  and 

other  filling  materials  used  disgui.se  the  odor  of  the  foots,  hide 

the  color  and  also  serve  to  preserve  the  soap.  In  days  past,  this 

soai)  was  made  up  in  cakes  and  was  sold  to  some  extent,  especially 

m  the  South  and  in  Mexico,  where  hard  waters  and  a  not  too 

critical  taste  for  cpiality  were  in  its  favor.  I„  recent  years  it  has 

fallen  mto  .l.srqmte,  an.l  little,  if  any  cottnn  foots  soap  is  made 
oi  used  m  bar  form. 

A  considerable  part  of  the  cottonseetl  oil  foots  protinced  now 

KO  .nto  the  production  of  “black  grease,”  which  is  prepared  bv 
acidifying  the  foots.  ^  in 

The  general  remarks  applieil  to  cottonseed  foots  also  apply  to 
Kettle.  T  eanut  oil  contains  less  albuminous  matter  color  and 

-anpo..,,,,,  ,,, 
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bar  soaps.  powders,  flakes  and 
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Diagram  of  Twitchell  Fat  Splitting  Process. 
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Fatly  Acids 

7\  NOTHER  source  of  raw  materials  for  tlie  soap  maker  is 
fatty  acids.  They  are  useful  to  the  small  soapmaker  who 
does  not  desire  to  set  up  or  increase  soap  boiling  capacity  or  a 
glycerine  recovery  system.  The  acids  may  be  prepared  from 
acidulating  foots  or  by  fat  splitting.  In  the  case  of  low  grade  or 
contaminated  materials  they  must  be  further  purified  by  vacuum 
distillation,  which  is  the  most  efiicient  means  found  to  date  for 
this  purpose. 


Fal  Splitting  Processes 


'^WITCHELL  process.  The  method,  used  extensively  in  the 
United  States,  depends  upon  a  catalyst,  termed  the  “Twit- 
chell  reagent”  or  “saponifier”.  It  accelerates  the  hydrolytic  de¬ 
composition  of  fats  to  form  glycerine  and  fatty  acids.  The 
completeness  of  this  cleavage  depends  upon  the  fat  or  oil  being 
saponified  and  the  impurities  contained  therein. 

d  he  Twitchell  reagent  consists  of  a  sulfonated  fatty  acid,  which 
is  made  by  the  treatment  of  an  aromatic  hydrocarbon  like  benzene 
or  naphthalene  with  strong  sulfuric  acid.  When  the  catalyst  is 
made  from  benzene  and  oleic  acid,  the  reaction  is  as  follows: 

GiH*i  -f  C17H33COOH  +  tl2S04  = 


Ci7H:«C0'C.iH4S03H  +  2H2O 

l^rom  O.a  per  cent  to  d  per  cent  of  the  reagent  is  added  and 
sapomhcation  takes  place  for  12-48  hours  by  heating  in  a  current 
of  hve  steam.  The  reaction  is  usually  accelerated  bv  the  presence 
of  a  few  per  cent  of  free  fatty  acids  as  a  starter. 

1  he  advantages  claimed  for  the  Twitchell  process  are  as  fol- 


1.  All  the  glycerine  is  separated  front  the  stock  before  entering 

te  tatie,  preventtng  loss  of  glycerine  in  the  soap  and  removing 
the  glycerine  trom  spent  lye. 

A  The  liquors  contain  1 5-20  per  cettt  glyceritie,  whereas  sttettt 
yes  contain  but  4-8  per  cent,  necessitating  less  evaporation  a  I 
cot.setp.ntly  being  more  economical  in  ste.:,.,:!:!::.:':::'.'- 

T  No  salt  ,s  obta.netl  u,  the  liquors  which  ntakes  the  evapora- 
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tion  cheaper  and  removes  the  cause  of  corrosion  the  evaporator; 
also  saves  tlie  j;iycerine  retained  hy  the  salt. 

4.  'The  glycerine  licpiors  are  purer  and  thus  the  treatment  of  the 
lyes  is  cheaper  and  simpler  and  the  evaporation  less  difficult. 

5.  d'he  glycerine  can  readily  l)e  evaporated  to  88  per  cent  crude 
rather  than  80  per  cent  crude,  thus  saving  drums,  labor  in  handling 
and  freight,  d'he  glycerine  furthermore  receives  a  higher  rating 
and  price,  since  its  low  ash  content  allows  easier  concentration  to 
C.P.  and  dynamite  grades. 

6.  d'he  fatty  acids  obtained  hy  the  dwvitchell  saponifier  may  he 
converted  into  soap  hy  carbonates,  thus  saving  cost  in  alkali. 

7.  d'here  is  an  improvement  in  the  odor  of  many  strong  smelling 
stocks. 

8.  The  glycerine  may  he  obtained  from  half  boiled  and  cold 
made  soaps  as  well  as  soft  (potash)  soaps. 

While  the  advantages  thus  outlined  are  of  decided  value  in  the 
employment  of  the  Twitchell  process,  the  one  great  disadvantage 
is  that  the  fatty  acids  obtained  are  rather  dark  in  color  and  are 
not  satisfactorily  employed  for  the  making  of  a  soap  where  white¬ 


ness  of  color  is  desired. 

To  carry  out  the  process,  the  previously  heated  oil  or  fat  to  be 
saponified  is  run  into  a  lead  lined  tank.  As  greases  and  tallow 
often  contain  impurities,  a  preliminary  treatment  with  sulfuric 
acid  is  necessary,  k'or  a  grease,  1.25  per  cent  of  half  water  and 
half  66°BA  sulfuric  acid  is  the  approximate  amount.  The  un¬ 
diluted  66°  Be.  acid  should  never  be  added  directly,  as  the  grease 
would  thus  be  charred,  d'he  grease  should  be  agitated  by  steam 
after  the  required  percentage  of  acid,  calculated  on  the  weight  of 
the  -rease,  has  been  added,  d'he  wash  lye  coming  off  should  be 
7-10°  Be.  on  a  good  clean  grease  or  15-22°  Be.  on  cotton  oil  or  a 
poor  grease,  d  he  grease  is  heated  before  the  acid  is  added  or  the 
condensation  of  the  steam  necessitates  the  addition  of  more  acid. 
After  having  boiled  for  1-2  hours  the  grease  is  allowed  to  settle 

for  12  hours  and  run  off  through  a  swivel  pipe. 

After  it  has  been  washed,  as  just  explained,  and  settled,  the 
o-rease  is  pumped  into  a  covered  wooden  tank  containing  an  open 
brass  coil.  Some  of  the  second  lye  from  a  previous  run  is  usua  y 
left  in  this  tank  and  the  grease  pumped  into  this.  Ihe  amoun 
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of  tills  l}'e  slioiild  be  about  one-third  to  one-balf  tlie  weij^bt  of  the 
grease  so  tliat  there  is  about  bO  per  cent  by  weight  of  grease  in 
the  tank  after  24  hours  boiling^.  W'liere  occasions  arise  wlien 
there  is  no  second  lye,  about  50  per  cent  by  weight  of  distilled 


water  to  the  amount  of  grease  is  run  into  the  tank  to  replace  the 
lye.  d'he  saponiher  is  then  added  through  a  glass  or  granite  ware 
funnel  after  the  contents  of  the  tank  have  been  brought  to  a  boil. 
1  f  the  boiling  is  to  be  continued  48  hours,  1  per  cent  of  saponiher 
is  added.  For  24  hours  boiling  add  1.5  per  cent.  The  boiling  is 
continued  for  24  -  48  hours  allowing  18  inches  for  lioiling  room  so 
the  grea^se  will  not  boil  over. 

After  boiling  has  continued  the  required  length  of  time,  the 
mass  is  settled  and  the  glycerine  water  is  drawn  off  to  the  treat¬ 
ment  tank.  Should  a  permanent  emulsion  have  formed,  due  to 
adding  too  great  an  amount  of  saponiher,  a  little  sulfuric  acid 
(0.1  per  cent-0.3  per  cent)  will  readily  break  this.  While  the 


emulsion  is  being  broken  the  space  between  the  grease  and  the 
cover  on  the  tank  is  kept  hlled  with  steam  as  contact  with  the  air 
will  darken  the  fatty  acids. 

To  the  grea.se  remaining  in  the  tank,  distilled  water  (condensed 
water  from  steam  coils)  is  added  to  one-half  its  volume  and  the 
boding  continued  12-24  hours.  The  grease  is  then  settled  and 
the  clear  grease  run  off  through  a  swivel  pipe.  A  layer  of  emulsion 
usually  forms  between  the  clear  grease  and  lye,  so  that  it  may 
easily  be  determined  when  the  grease  has  all  been  run  oft'.  To 
prevent  discoloration  of  the  fatty  acids,  it  is  necessary  to  neutralize 
t  le  lye  with  sodium  carbonate.  The  amount  to  be  added  depends 
upon  the  percentage  of  saponiher  used.  About  1/10  the  weight 
of  saponiher  is  the  riglit  amount.  The  sodititit  carhotiate  in  water 
so  ution  IS  added  through  tlie  funnel  at  the  top  of  the  tank  and 
he  lye  tested  utttil  it  is  neutral  to  tnethyl  orange  indicator.  Wheti 
he  fatty  acK  S  are  thus  treate.l,  they  will  not  darken  upot,  exposure 
o  the  atr  when  run  off.  l-yesh  grea.se  is  now  pumped  into  the 
lye  or  water  retnammg  in  the  tank  and  the  process  repeated. 

s  to  the  amount  of  saponiher  to  use  on  various  stocks  this 
s  Irest  deterniuied  hy  experiment  as  to  how  high  a  percetita»e  bves 
dark  colored  fatty  achls.  For  good  stock  sTh  a  c  a^  aflow 
prune  cottonseed  oil,  corn  oil,  coconut  oil  at.d  stock  orthil 


High  1> 


1  pressure  autoclave  fat  splitting  plant  <lesigned  according 
to  Wurster  &  Sanger. 
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0.75  per  cent  saponitier  is  sufficient.  For  poorer  g-rades  of  tallow, 
house  grease,  poor  cottonseed  oil.  etc.,  one  per  cent  saponitier  is 
required:  and  for  poorer  grade  greases,  higher  percentages.  The 
jiercentage  of  fatty  acids  developed  varies  in  \  arious  stocks,  and 
also  varies  with  the  care  with  which  the  operation  is  carried  out, 
hut  is  usually  between  85  per  cent  to  95  i)er  cent.  Due  to  the 
water  taken  up  in  the  saponification  i)rocess  there  is  a  yield  of 
about  103  i)ounds  of  fatty  acids  and  glycerine  for  100  pounds 
of  fat. 


1  he  1  witchell  reagent  has  undoubtedly  been  responsible  for  a 
decided  advance  in  the  saponification  of  fats  and  oils  and  has  been 
of  great  value  to  the  soap  manufacturer,  because  with  a  small 
e-xpenditure  it  is  jiossible  to  compete  with  the  much  more  exjiensive 
e(|uipment  necessary  for  autoclave  saponification.  I'lie  drawback, 
however,  has  been  that  the  reagent  imparts  a  dark  color  to  the 
fatty  acids  obtained,  due  to  decomiiosition  products  forming  when 
the  leagent  is  made.  1  bus  the  fatty  acids  are  not  suitalile  for  use 
in  soaps  where  whiteness  of  color  is  desired. 


Other  type  catalysts  have  been  developed  which  have  proven 
even  more  efficient  than  the  original  1'witchell  compound.s.  The 
I  feilnng  and  Kontact  reagents  are  examples.  The  Pfeilring 
leagent  is  very  similar  to  the  Twitchell  reagent,  in  that  it  is  made 
tron,  Imlrogenate.!  castor  oil  and  naphthalene  l,v  snlfonation  with 
concentrated  snifnric  aci<h  It  is  n, a, u, factored  in  Ger.nanv  and 
has  been  used  extensively  in  that  country  with  goo<l  snccesl 

I  he  kontact  or  Petro/f  reagent,  di.scovered  hv  Petroff  in  Russia 
IS  made  from  snilonated  mineral  oils.  It  is  now  being  mantifaci 
red  in  the  United  .States.  The  methotl  and  e.,nipment  necessarv 
to.  employing  these  other  reagents  is  exactly  the  same  as  for  the 
o'.Kinal  I  witchell  reagent  and  the  process  hv  which  this  is  done 
uintinnes  to  be  known  as  the  3'witchell  process. 


Aiiloolavt*  Sapoiiificalioii 
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advantage  of  autoclave  saponification  over  tlie  Twitchell  process 
is  that  a  greater  cleavage  of  the  fats  and  oils  results  in  less  time 
and  at  a  slightly  lower  cost.  The  glycerine  thus  obtained  is  also 
purer  and  of  better  color  than  that  obtained  by  Twitchelling  the 
fats. 

An  autoclave  or  digester  consists  of  a  strongly  constructed, 
closed  cylindrical  tank,  usually  made  of  copper,  and  is  so  built  as 
to  resist  internal  pressure.  The  digester  is  usually  3  to  5  feet  in 
diameter  and  from  18  to  25  feet  high.  It  may  be  set  up  hoii- 
zontally  or  vertically  and  is  covered  with  an  asbestos  jacket  to 
retain  the  heat.  Various  inlets  and  outlets  for  the  fats,  steam, 
etc.,  as  well  as  a  pressure  gauge  and  safety  valve  are  also  a  neces¬ 
sary  part  of  the  equipment. 


Aqueous  Saponification 

WHILE  lime  or  a  similar  substance  is  ordinarily  used  to  aid 
in  splitting  fats  in  an  autoclave,  the  old  water  process  is  st  11 
used.  This  is  a  convenient,  though  slower  and  more  dangerous 
method,  of  producing  the  hydrolysis  of  the  glyceride,  as  well  as 
the  simplest  in  that  fatty  acids  and  glycerine  are  obtained  in  a 
water  solution.  The  method  consists  in  merely  charging  the  auto¬ 
clave  with  fats,  adding  about  30  to  40  per  cent  of  their  weight  ot 
water  (depending  on  the  amount  of  free  fatty  acids),  and  su  )- 
jecting  the  charge  to  a  pressure  of  150  to  300  pounds,  until  the 
splitting  has  taken  place.  This  is  a  much  higher  pressure  than 
when  lime  is  used  and,  therefore,  a  very  strong  autoclave  is  re- 

'^''shte  fatty  acids  and  pure  glycerine  water  are  obtained, 
no  subsequent  treatment  is  necessary  except  separating  the  g  y- 
cerine  water  and  giving  the  fatty  acids  a  wash  with  uatei 
remove  all  the  glycerine  from  them.  This  method  has  recentl> 
been  the  subject  of  patent  coverage  for  a  continuous  met  loc  o 
a  SPI  tiim  which  is  based  on  the  fact  that  water  and  oil  are 
in'’.;,,  proportion,  nn.ler  certain  contlitions  o.^ 

.n„  te.npera.nre.  (II.  !>•  -Mien,  c.  al.  ^ 

V  ,  0  (  1M47. )  It  IS  the  basis  ot  the  L  ig 

IVtt  a’ml  Procter  &  (iainl.le  continuous  soap  inakms-  p.ocess  an< 

is  described  in  more  detail  m  a  later  section. 
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QAPONiFJCA'l'ION  ill  an  autoclave  is  usually  carried  out  liy 
^  introducing  the  fats  into  the  autoclave  with  a  percentage  of 
lime,  magnesia  or  zinc  oxide,  together  with  water.  If  the  fats 
contain  any  great  amount  of  impurities,  it  is  necessary  to  purify 
them  either  by  a  treatment  with  weak  sulfuric  acid,  as  described 
under  the  Twitchell  process,  or  by  boiling  them  up  with  lirine  and 
settling  out  the  impurities  from  the  hot  fat. 

Po  charge  the  autoclave,  a  i)artial  \  acuum  is  created  therein  bv 
condensation  of  steam  just  before  running  the  purified  oil  in  from 
an  elevated  tank.  The  reejuired  quantity  of  unslaked  lime  (2  to 
4  per  cent  of  the  weight  of  the  fat ).  the  molten  fat,  and  30  to  50 
per  cent  water  are  charged  into  the  autoclave.  While  8.7  per  cent 
lime  is  required  theoretically,  practice  has  shown  that  2  to  4  per 
cent  is  sufficient.  The  digestor  is  charged  and  adjusted,  steam  is 
turned  on  and  a  pressure  of  8  to  10  atmospheres  maintained 
theieon  for  a  period  of  six  to  ten  hours.  Samples  of  the  fat  are 
taken  at  various  intervals  and  the  percentage  of  free  fatty  acids 
determined.  When  the  saponification  is  complete,  the  contents  of 
the  autocla\e  are  removed,  usually  by  blowing  out  the  digestor 
into  a  wooden  settling  tank;  or  by  first  running  off  the  glycerine 
water  and  then  blowing  out  the  lime,  soap  and  fatty  acids.  The 
mass  discharged  from  the  digestor  separates  into  two  layers,  the 
uppei  consisting  of  a  mixture  of  lime  soaj)  or  “rock”  and  fatty 
acids,  and  the  lower  layer  containing  the  glycerine  or  "sweet” 
water.  The  glycerine  water  is  first  run  off  'through  a  clearino- 
tank  or  oil  separator,  if  this  has  not  been  done  directly  from  the 
autoclave,  and  the  mass  remaining  washed  once  or  twice  more 
U  itl,  water  to  retoovc  any  glycerine  still  retained  l,v  tl.e  lime  soap 

ontamed  there,.,  a,-e  set  entirely  f,-ee.  Another  small  wash  is 

ead)  n„  otf.  1  he  glycerine  water  is  nenti'alized  with  lime 
f'l  ered  and  concentrated  as  in  the  Twitchell  process 

. . . 

- . . . .  1" 
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sediment,  which  necessitates  cleaning-  the  tanks  frequently,  other 
substances  are  sometimes  used  to  replace  lime.  Magnesia,  about 
2  per  cent  of  the  weight  of  the  fat.  is  used  and  gives  better  results 
than  lime.  Zinc  oxide,  used  in  the  ratio  of  one-half  to  one  per 
cent  of  the  weight  of  the  fat.  is  even  better  adai)ted  and  is  now 
being  employed  extensively  for  this  purpose.  In  using  zinc  oxide 
it  is  possible  to  recoxer  the  zinc  salts  and  re-us.e  them  in  the  di- 
gestor.  which  makes  the  process  as  cheap  as  with  lime,  and  with 
far  more  satisfactory  results. 


Acid  Saponification 

TT  71IILE  it  is  possible  to  saponify  fats  and  oils  in  an  autoclave 
^  with  the  addition  of  acid  to  the  fat,  the  action  of  the  acid 
on  the  metal  from  which  the  autoclave  is  constructed  prohibits  its 
use  unless  a  specially  constructed  digestor  is  built,  d'he  acid 
saponihcation  is  therefore  carried  out  by  another  method. 

d'he  method  of  procedure  for  acid  saponification  is  to  first 
purify  the  fats  with  dilute  acid  as  already  described.  I  he  purified, 
hot  or  warm,  drv  fat  is  then  run  to  a  specially  built  acidiher  or 
a  lead-lined  tank  ;  and  from  4  per  cent  to  6  per  cent  of  concentrated 
sulfuric  acid  is  added  to  the  fat,  depending  upon  its  character,  the 
degree  of  saponification  reciuired.  temperature  and  time  of  sapon¬ 
ification.  A  tenqierature  of  110°  C  .  is  maintained,  and  the  mass 
mixed  from  four  to  six  hours,  d'he  tank  is  then  allowed  to  settle 
out  the  tar  formed  during  the  saponification,  and  the  fatty  acids 
run  off  to  another  tank  and  boiled  up  about  three  times  with  one- 
third  the  amount  of  water,  'fhe  water  thus  obtained  contains  the 
dvcerine.  and  after  neutralization  is  concentrated. 


I 


Hydrolysis  with  Water,  Acetone  and  Water 

N  a  recent  article,  Wallace  and  Moore  [American  Perfumer. 
Vol.  .id  (  No.  2,  i>  217)  describe  a  method  for  splittins 

fats  in  an  autoclave  hy  using  acetone  in  addition  to  water  am 
acid  Thev  claim  that  hy  their  method  pretreatinent  of  fats  is 
imnece.ssarv :  that  the  time  required  for  completing  the  cleavage 
is  shortened;  that  the  glycerine  is  obtained  in  a  more  « 

state  therein-  requiring  less  time  ami  e.xpense  for  recovery  ,  that 
die  fattv  acids  obtained  may  be  separate.l  into  two  fractions,  the 
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solid  acids  and  the  liquid  acids  or  red  oil,  by  using  a  proper  mix¬ 
ture  of  water  and  acetone  after  the  hydrolysis  is  complete;  and 
the  relative  amounts  of  acetone  and  water  can  be  varied  so  as  to 
yield,  upon  filtering  the  fatty  acids,  a  high-grade  of  solid  fatty 
acid  and  a  high-grade  of  liquid  fatty  acids. 

I'hey  give  as  a  typical  hydrolysis  : 


100  parts  of  fat 
400  parts  of  acetone 
15  parts  of  water 
0.5  part  of  98%  sulfuric  acid 


1  his  charge  is  placed  in  an  autoclave  and  heated  to  a  pressure 
of  from  150  to  200  lbs.  of  steam.  Inside  of  an  hour  and  a  half 
50  to  60  per  cent  of  the  fat  is  hydrolyzed.  Additional  water  is 
then  pumped  into  the  autocla\’e  under  pressure,  and  the  charge 
IS  kept  under  pressure  and  heat  for  another  one  to  one  and  one- 
half  hours.  At  this  point  the  cleavage  will  have  reached  95  to  100 
per  cent,  depending  upon  the  nature  of  the  fat  or  oil  used.  It  is 
necessary  to  vary  the  percentage  of  sulfuric  acid  in  order  to 
shorten  the  time  of  hydrolysis.  If  a  low-grade  fat  is  used,  more 
acid  is  required. 


After  the  reaction  has  been  completed  in  the  autoclave  the 
acetone  is  di.stilled  off,  and  it  will  then  be  found  that  the  glycerine 
forms  a  .separate  layer  from  the  fatty  acids.  This  is  run  off  to 
the  glycerine  .storage  tank  and  recovered  in  the  usual  manner. 

The  entire  time  reqniretl  for  carrying  out  tl,e  hydrolysis  is 
a  tout  three  liours.  It  is  not  necessary  to  purify  the  fat  charge 
before  Itydrolyzmg.  I,  is  also  possible  to  use  solyents  other  than 
acetone,  uhich  ryould  produce  a  solution  of  both  fat  and  ryater. 


Splitting  Fats  with  Ferments 
QILS  ami  fats  may  he  split  with  certain  lipolytic  enzymes  or 
orgamzetl  ferments.  The  enzymes  of  the  human  body  Ad 
as  steapsm  and  lipase  bring  about  hvdrnb’ci’c  r  -i  ] 

seed.  These  ferments  have  the  property  f'’™  ‘ 

P’^operty  of  causing  hydrolysis 
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of  the  glycerides  and  have  been  used  to  a  limited  extent  for  split¬ 
ting  fats  in  a  manner  similar  to  the  Tvvitchell  process.  The  fer¬ 
ment  from  the  seeds  of  the  castor  oil  plant  is  the  one  most 
generally  used. 

The  eciuii)ment  necessary  to  carry  out  this  method  of  saponifi¬ 
cation  is  a  round,  iron,  lead-lined  tank  with  a  conical  bottom. 
l)referahly  about  twice  as  long  as  it  is  wide.  Open  and  closed 
steam  coils  are  also  necessary  in  the  tank. 

The  oils  are  first  heated  and  run  into  this  tank.  The  right 
temperature  to  which  to  heat  the  oils  is  about  1  to  2  degrees  abo\e 
their  solidification  point,  hor  licpiid  oils.  23  C.  is  the  proper  heat, 
as  under  20°  C.  the  cleavage  takes  place  slowly.  Fats  titering 
44°  C.  or  above  must  be  brought  down  in  titer  by  mixing  with 
them  oils  of  a  lower  titer,  as  the  ferment  or  enzyme  is  killed  at 
about  45°  C.  and  thus  loses  its  power  of  splitting.  It  is  also  neces¬ 
sary  to  have  the  fat  in  the  liquid  state  or  the  ferment  does  not 
act.  The  proper  temperature  must  be  maintained  with  dry  steam. 

It  is.  of  course,  necessary  to  add  water,  which  may  be  any  kind 
desired,  condensed  water  from  steam  coils,  well.  city.  etc.  hrom 
^0  to  40  per  cent,  (on  the  average  35  per  cent)  water  is  addct 
as  the  amount  necessary,  d'he  water  feed  is  regulated  so  as  not 
to  dilute  the  glycerine  content  unnecessarily.  To  increase  t.ie 
hydrolysis,  a  catalyzer,  .some  neutral  salt,  usually  mangane..e 
sulfate,  is  added  in  the  ,,ro,K,rti<,n  of  0.15  per  cent  vary, ng  d.rect  y 
as  the  saponification  non, her  of  the  fat  or  oil  he  approMina 
percentages  of  fern, entire  substance  to  he  added  to  various  oils 

and  fats  follow : 

8  per  cent 
8  per  cent 

l>aln,  Keruel  0,1 

Cottonseed  oil  ^ 

Linseed  oil 


I'allow  oil 


M'lip  r)il  water.  mangtin'-'V^  . . -  .  . 

. 

•"r  f'”’  ■'  .  :  „i,.H„..  'occasio„allv  »ith  air  while 

cuulsiou  heuig  preserted  1,>  stun,  . .  „„i„taiued  a 


8-10  per  cent 
anganese  sulfate  and  ferment  having  been 


the  saponification 


‘Sei  '  Cvl  Itv  . . o  ,  .  . 

tabes  i>lace.  A  te,ni>erature  is  mamtamed  . 
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or  two  iil)o\'c  tilt'  titt'i"  point  ol  the  tut  with  clostcl  sttciiii 
which  may  he  aided  by  co\  eriiig  the  tank  for  a  period  of  24  to  48 
hours,  ddie  s])litting-  takes  place  rapidly  at  first,  then  proceeds 
more  slowU'.  In  24  hours  80  per  cent  of  the  fats  are  split  and  in 
48  hours  85  to  90  per  cent. 

When  the  cleavage  has  reached  the  desired  point,  the  mass  is 
heated  to  80°-85''  C.  with  live  or  indirect  steam  while  stirring 
with  air.  d'hen  0.1-0.15  per  cent  of  concentrated  sulfuric  acid, 
diluted  with  water,  is  added  to  break  the  emulsion.  When  the 
emulsion  is  broken,  the  glycerine  water  is  allowed  to  settle  out 
and  draw’ll  off.  fhe  glycerine  water  contains  12  to  25  per  cent 
glycerine  and  contains  manganese  sulfate,  sulfuric  acid  and  al- 
huniinous  matter.  Through  neutralization  with  lime  at  boiling 
temperature  and  filtration,  the  impurities  can  almost  all  be  re¬ 
moved,  after  which  the  glycerine  w'ater  may  be  fed  to  the  evapo¬ 
rator.  Should  it  be  desired  tf)  overcome  the  trouble  due  to  the 
gypsum  formed  in  the  glycerine,  the  lime  treatment  may  be  com¬ 
bined  with  a  previous  treatment  of  the  glycerine  water  with 
hariuni  hydrate  to  remove  the  sulfuric  acid,  then  later  oxalic  acid 
used  to  precipitate  the  lime. 

1  he  fatty  acids  obtained  by  splitting  with  ferments  are  of  very 
good  color  and  adajitahle  for  soap  making. 


T 


Krehilz  Process 

I  IK  Krehitz  process  wliich  lias  heen  iisetl  to  some  extent  in 
Knrope  is  based  upon  the  cotnersion  of  the  fat  or  oil  into  lime 
soap,  which  is  transformed  into  the  soda  soap  hy  the  addition  of 
sodium  carbonate.  I  o  carry  out  the  process,  a  com  enient  hatch 
of  approximately  10.000  pounds  of  fat  or  oil  is  nm  into  a  shallow 
kettle  containing  1,200  to  1,400  pounds  of  lime,  previously  slaked 
with  3,/00  to  4„-.00  pounds  of  water.  The  mass  is  heated  slowly 
with  live  steam  to  almost  hoiling  until  an  enuilsion  is  obtained 
I  he  tank  is  then  covered  and  allowed  to  stand  about  12  hours. 

le  line  soap  thus  formed  is  rlroiiped  from  the  tank  into  the 
hopper  ot  a  null,  linely  ground  and  conveyeil  to  a  leaching  tank 
ie  glyceiine  is  washed  out,  and  the  glycerine  water  run  to  a  tank 
for  evaiKiration.  The  soap  is  then  further  washed,  and  these 
washings  are  run  to  other  tanks  to  be  re-used  in  washing  a  fresh 


>ntinuoiis  Fatty  Acid 

,1K.  ex.rcnc  .nv„ 
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hatch  of  soap.  About  50,000  pounds  of  water  will  wash  the  soap 
made  from  10,000  pounds  of  fat,  which  makes  between  15,000 
and  16,000  pounds  of  soap,  d  he  first  wash  contains  approxi¬ 
mately  1  per  cent  olycerine.  and  under  ordinary  circumstances  this 
only  need  he  evaporated  for  glycerine  recovery. 

After  extracting  the  glycerine  the  soap  is  slowly  introduced 
into  a  boiling  solution  of  sodium  carbonate  or  soda  ash  and  boiled 
until  the  soda  has  replaced  the  lime,  d'his  is  indicated  by  the 
disappearance  of  the  small  lumps  of  lime  soap.  Caustic  soda  is 
then  added  to  .saponify  the  fat  not  converted  by  the  lime  saponifi¬ 
cation.  The  .soap  is  salted  out  and  allowed  to  settle  out  the  calcium 
carbonate.  The  carbonate  drops  to  the  bottom  of  the  kettle  as  a 
heavy  sludge  entangling  about  10  per  cent  of  the  soap.  A  portion 
of  this  soap  may  be  recovered  by  agitating  the  sludge  with  heat 
and  water,  pumping  the  .soap  otf  the  top  and  filtering  the  remain¬ 
ing  sludge. 

W  hile  the  soap  thus  obtained  is  not  of  superior  (jualitv,  the 
percentage  of  glycerine  recovered  is  greatly  increased  and  the  cost 
of  alkali  as  carbonate  is  less.  I  he  disadvantages  are  many.  T.arge 
(piantities  of  lime  are  recjuired;  it  is  difficult  to  recover  the  soap 
from  the  lime  sludge;  the  operations  are  numerous  prior  to  the 
soap  making  [)roper  and  rather  complicated  a])paratus  is  re(|uired. 


Distillation  of  Fatty  Acids 

of  the  primary  purposes  of  distillation  is  to  purifv  the 
fatty  acfids  of  colored  materials,  unsaponified  and  unsaponi- 
fiable  material,  etc.  Another  jHiriiose  frcaiuentlv  considered  is  the 
fractional  SC], aratioii  of  the  fatty  acids  into  their  individual  nieni- 
hers.  I  his  last  has  reached  important  proportions  in  late  years, 
particularly  through  the  war-time  demands  for  low  molecular 
weight  fatty  acids  for  specialized  uses.  The  soap  maker  has 
liar.lly  yet  been  allected  hy  this  modern  trend,  since  he  has  been 
ai  e  for  the  most  part  to  obtain  the  exact  specilication  required 
>n  Ins  products  hy  hleiKling  the  original  oils.  .\n  understandi,,..' 
of  tins  process,  however,  is  an  advanlage  in  seeking  these  new 

One  simple  form  of  distilling  apparatus  is  the  pot  still  made  of 
copper  or  cast  iron  and  heated  by  direct  fire.  To  begin  the  d is- 
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tilling'  operation,  the  still  is  lirst  filled  to  the  ])roper  level  with  dry 
hot  fatty  acids,  d'his  is  usually  several  thousand  pounds  of  stock 
and  constitutes  al)out  one  sixth  of  the  total  charge.  A  vacuum  is 
then  drawn  on  the  eciuipment.  and  heat  ap])lied  to  the  still  i)ot. 
Superheated  steam  is  then  admitted  through  a  spider.  When 
the  temperature  reaches  230°  C.,  distillation  begins.  The  vai)ors 
pass  over  to  a  catchall  and  thence  to  one  or  more  surface  con¬ 
densers.  These  must  he  preheated  before  starting  up  to  prevent 
the  fatty  acids  freezing  in  them,  d'he  feed  stock  is  fed  in  con¬ 
tinually  over  a  period  of  20  to  30  hours:  after  which  the  feed 
valve  to  the  still  is  .shut  off ;  and  the  distillation  continued  until 
most  of  the  contents  of  the  still  are  distilled  off.  which  is  indicated 
hv  a  rise  in  temperature.  Distillation  is  then  discontinued,  the 
still  shut  down,  and  in  about  an  hour  the  contents  are  sufficiently 
cool  to  he  emptied.  The  residue  is  run  off  into  a  proper  receiving 
ves.sel.  treated  with  dilute  acid  and  used  in  the  distillation  of  tar. 


Tn  the  distillation  of  tar.  the  same  method  as  above  is  followed, 
only  distillation  proceeds  at  a  higher  temperature.  The  first 
portion  and  last  portion  of  the  distillate  from  tar  are  so  dark  that 
it  is  necessary  to  add  them  to  a  fresh  charge  of  fatty  acids.  l’»y 
a  well  conducted  distillation  of  tar,  about  50  per  cent  of  the  fatty 
acids  from  the  tar  can  be  used  to  mix  with  the  distilled  fatty  acids. 
'Fhe  residue  of  the  operation  called  stearine  pitch  or  candle  tar 
consists  of  a  hard,  brittle,  dark  substance,  kdcastic  pitch  results 
only  when  distillation  has  been  kept  constant  for  several  days 
uitkiiit  interrupting:  the  process,  and  redistilling  the  tar.  In  a 
..,„K|  distillation  the  di.stillation  loss  is  no  greater  than  0  t<,  1. 

per  ce.tt  with  l.,=i  per  cent  loss  in  pitch.  I•■atty  acnis  winch  are  no 
!,ci,lifie<l  tlehver  about  3  per  cent  of  pitch.  N’ery  nnpure  ats  .vield 

even  a  higher  percentage,  in  spite  of  acidifying,  'ot  a  ""S 

it  was  found  impossible  to  lind  any  use  for  stearine  pitch  m  n 
I'ent  years  a  use  has  been  found  in  the  installation  ot  electrical 

caliles. 

1  f  o.r  rp<;idue  ill  the  still  pot  determines  the 

•  ■'■''vrzit uLt  cr; . . r' 

buiMs  up,  lieiit  transfer  becomes  more  dinicult,  te.ii,ierau.res  in  the 
po,  become  higher,  deconiposi.ioii  increases  and  hi.bei 
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material  conies  ()\er  in  tlie  distillate.  In  the  case  of  fatty  acids 
prepared  from  a  98  per  cent  split  oil  or  fat  of  good  grade,  the  im¬ 
purities  would  he  of  such  low  value  that  the  hatch  could  he  con¬ 
siderably  larger  than  normal.  On  the  other  hand,  acidulated  foot 
stock  might  require  much  smaller  sized  hatches  for  liest  results. 

Inqirovements  through  the  years  may  he  summarized  hriedy  as 
follows:  Copper  was  gradually  displaced  hy  cast  iron  and  stain¬ 
less  .steel,  improved  vacuum  equipment  permitted  lower  ])ressures 
and  greater  reflux  ratios. 

d'he  introduction  of  steam  into  the  still  pot  at  pressures  of  a 
few  millimeters  is  no  longer  necessary  or  desirable.  Such  type 
distillation  is  termed  “dry"  in  contrast  to  the  wet  method  where 
Idowing  steam  is  used.  By  pumping  out  a  fraction  of  the  tar 
residue  as  distillation  proceeds,  it  is  possible  to  reach  a  balance 
between  the  feed  of  raw  stock  and  withdrawal,  such  that  the  com¬ 
position  of  the  concentrate  remains  constant.  In  such  a  case  the 
still  becomes  continuous  in  operation,  d'he  residue  is  then  handled 
.separately  in  a  l)atch  type  still. 

l>y  inserting  a  fractionating  column  between  the  still  pot  and 
the  conden.ser.  it  is  possible  to  arrange  take-ofl:'  points  .so  that 
partial  separation  of  the  distillate  into  .separate  fattv  acids  may  he 
made.  It  must  he  borne  in  mind,  of  cour.se.  that  separations  fol¬ 
low  molecular  weights.  Cio  from  Ci,,  C\,  from  C14  etc.  The 
greater  the  difference,  the  easier  the  sei)aration.  No  separation  is 
eflected  between  the  kis  acids  such  as  stearic,  oleic,  linoleic.  etc. 


NON-FATTY  SOAP  MAKING  MATERIAL 

p^OSIN— Rosin  IS  the  residue  which  remains  in  the  still  after 
the  distillation  of  turpentine  from  the  crude  oleoresin  obtained 
by  tapping  various  species  of  pine  trees,  d'he  chief  .source  of 
supply  m  the  United  States  is  in  the  states  of  hdorida.  Georoia 
X.irtl,  aiKl  Soutli  Caroliim.  Kosi,,  is  a  transparent,  an,l,er-coloml 
tan  .  pnivenzable  resin.  The  better  y:ra<les  are  liglit  in  color  and 
are  known  as  water  white  ( w.w. )  and  window  glass  (wo) 

se^rU  p"""  '^'nted  for  the  hUt 

season.  As  the  same  trees  are  tap|.ed  from  year  to  year  the 

product  becomes  deeper  ami  darker  in  color  until  it  hecom'es  alinost 
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black.  The  American  grades  of 
listed  below  with  the  description 

A.  Black 

B.  Common  Strain 

C.  Strain 

D.  Good  Strain 

E.  Number  2 

F.  Good  Number  2 
H.  No.  1 


rosin  are  indicated  by  a  letter  as 
of  each  grade. 

1.  Good  Number  1 
K.  Low  Pale 
Al.  Pale 
N.  F'xtra  Pale 
\\'.  G.  Wdndow  Glass 
W’.  \\\  W^ater  White 


There  are  two  general  kinds  of  commercial  rosin,  namely,  wood 
rosin  and  gum  rosin.  Both  are  obtained  from  the  same  tree,  but 
the  method  of  handling  the  raw  material  from  which  they  are 
obtained  is  different.  In  the  case  of  gum  rosin,  the  sap  is  collected 
from  the  tree  in  special  cups.  'Phis  is  distilled  and  the  residue 
remaining  in  the  still  is  gum  rosin.  W  ood  rosin  is  prepared  in  a 
different  manner.  The  various  parts  of  the  tree  such  as  the 
stumps,  roots  and. branches  are  cut  into  chips  and  subjected  to  the 
action  of  superheated  steam.  This  removes  the  sap  in  the  wood. 
Fiom  the  distillate,  such  products  as  [)ine  oil  and  turpentine  are 
“sweated  out”  leaving  a  residue,  the  wood  rosin  of  commerce. 


Gum  rosin  may  be  considered  as  composed  of  100  per  cent 

abietic  acid,  while  the  wood  rosins  are  not  (juite  as  high  in  acid 

usually  running  from  about  93  to  97  per  cent  abietic.  Producers 

of  rosin  sometimes  resort  to  a  bleaching  jirocess  to  improve  the 

appearance,  but  m  so  doing  the  percentage  of  acid  is  reduced.  A 

few  of  the  important  applications  of  rosin  are  in  the  manufacture 

of  varnishes,  lacquers,  cements,  lubricating  greases  and  soaps 

1  he  use  of  rosin  in  the  manufacture  of  soap  is  usually  a  matter 

of  comparative  cost  to  the  soap  manufacturer  and,  considering  the 

price  at  winch  rosin  laundry  soaps  have  sometimes  been  sold  a 
problem  as  well. 


Since  rosin  is  composed  mainly  of  aci<ls,  it  unites  readily  witi 
alUltne  carbonates.  I'he  saponification  is  not  quite  complete 
nvetei  ,  am  t  le  last  portion  must  be  completed  through  the  us 
caustic  soda  unless  an  excess  of  10  per  cent  carbonate  over  th. 

to  the  neutrallvne-  f  9  '“'■""Stl'  is  best  adapte. 

the  neutralization  of  rosin  when  caustic  soda  is  employed  fo 
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this  purpose,  since  weak  lyes  cause  excessive  frothing.  While  it 
is  sometimes  held  that  rosin  is  an  adulterant  for  soap,  this  view  is 
hardly  justihahle,  as  rosin  adds  to  cleansing  and  lathering  proper¬ 
ties.  Soaps  containing  rosin  are  of  the  well-known  yellow  or 
brown  color  common  to  ordinary  yellow  laundry  soaps.  The.se 
soaps  no  longer  enjoy  the  popularity  of  a  decade  or  so  ago, 
although  many  thousands  of  tons  are  produced  each  year. 


Rosin  Saponification 

"D  OSIN  may  be  saponified  by  the  use  of  alkaline  carbonates.  On 
account  of  the  possibility  of  the  soap  lioiling  over,  the  kettle 
in  which  the  operation  takes  place  should  be  set  flush  with  the 
door,  which  should  be  of  cement.  The  kettle  itself  should  be  an 
open  one  with  a  round  bottom,  equipped  with  an  open  steam  coil 
and  skimmer  pipe,  and  the  open  portion  protected  by  a  semi¬ 
circular  rail.  A  powerful  grid  hai  ing  a  3-inch  mesh,  should  cover 
one-half  of  the  kettle,  the  sharp  edges  protruding  upwards.  The 
rosin  is  removed  from  the  casks  at  the  edge  of  the  kettle,  placed 
on  the  grid  and  beaten  through  to  break  it  up  into  small  pieces. 

To  saponify  or  neutralize  a  ton  of  rosin,  200  lbs.  soda  ash, 
1,600  lbs.  water  and  100  lbs.  .salt  are  required.  Half  the  water 
is  run  into  the  kettle,  boiled,  and  then  the  .soda  ash  and  half  the 
salt  added.  The  rosin  is  then  added  through  the  grid  and  the  mix¬ 
ture  thoroughly  boiled.  Since  carbon  dioxide  is  evolved  by  the 


reaction,  the  boiling  is  continued  for  one  hour  to  remove  any 
excess  of  this  gas.  A  portion  of  the  salt  is  added  gradually  to 
o-rain  the  soap  well  and  to  keep  the  mass  in  such  condition  as  to 
kvor  the  evolution  of  gas.  Tlie  reniainder  of  the  water  ,s  ,yl(le<l 
to  close  the  soa]).  and  hoilitig  is  continued  for  one  or  two  hours 
longer.  .\t  this  point,  the  kettle  tnust  I.e  watched  caretnl  y  or  . 
will  iKiil  over  l«;canse  the  ready  escape  of  carbon  dioxide  ,s  blocked 
off  The  mass,  being  in  a  frothy  condition,  will  .settle  rapidit  i 
the  How  of  steam  is  controlled.  The  renianiiiig  salt  is  then  scat¬ 
tered  in  and  the  soap  allowed  to  settle  for  two  hours  or  hinger. 

d'he  Ives  are  then  drained  off  the  top. 

Ti  rs  lap  is  now  boiled  with  the  water  foniied  by  the  condenst  - 

ti„  ,  of  the  steam,  which  changes  it  to  a  half-graine.l  soap  sum  ile 
for  pumping.  .\  soap  thus  made  contains  O.Ks  per  cent  or  less 
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of  free  soda  ash  and  about  15  per  cent  free  rosin.  The  mass  is 
then  pumped  to  the  kettle  containing  the  soap  to  which  it  is  to  be 
added  at  the  proper  stage.  The  time  consumed  in  thus  saponify¬ 
ing  rosin  is  about  five  hours. 

Tall  Oil 

product  is  best  understood  by  soapers  if  they  consider  its 
active  part  as  a  50/50  mixture  of  rosin  and  red  oil.  Formerly 
a  waste  product  from  pulp  mills  converting  pine  wood  to  paper, 
it  has  been  found  to  be  useful  in  soap  making  as  a  replacement  for 
rosin.  The  cheap  price  makes  it  very  attractive  and  the  growth 
of  ])roduction  over  the  past  ten  years  has  been  phenomenal,  output 
being  over  250  million  lbs.  in  1947  according  to  data  from  the 
Tall  Oil  Association  (  122  h'ast  42nd  St.,  New  York  17,  N.  Y.). 
LTes  have  developed  in  widely  diverse  fields  such  as  paints,  lino¬ 
leums,  lubricants,  etc.  At  present,  a  manufacturer  is  using  large 
tonnages  in  the  production  of  a  cheap  non-ionic  detergent  to  com¬ 
pete  with  the  alkyl  aryls.  The  soap  industry  continues  to  use  some 
15  to  20  per  cent  of  the  total  produced.  Both  crude  and  refined 
grades  are  offered,  the  latter  being  of  much  higher  purity  and 
better  color.  I  all  oil  makes  a  soft  sticky  soap  as  might  be  ex¬ 
pected  from  the  composition  given ;  it  does  not  make  a  satisfactory 
soap  by  itself.  Specifications  of  the  product  vary  to  some  extent 
among  the  dozen  or  more  suppliers. 


Naphthenic  Acids 

iiaiihthas  or  crude  petroleums  of  various  regions  of  Eur¬ 
ope,  such  as  Russia,  Gaiacia,  Alsace  and  Rouniania  yield  upon 
rehning  a  series  of  bodies  of  acid  character  rvhicli  are  designated 
under  the  general  name  of  naphthenic  acids.  'rhe,se  acids  are  re¬ 
tamed  in  solution  in  the  alkaline  lyes  in  the  for,,,  of  alkaline 
ap I,  he,,ates  d„r„,g  ,he  <lis, illation  of  the  naphtha.  Upon  adding 
I  t  sulfur, cacd  to  these  lyes  the  naphthenates  a,-e  deco.nposed 
and  the  naphthene  acds  Hoat  to  the  surface  in  an  oilv  lave,'  of 
character, st.c  d.sag,-eeahle  o<lo,-,  varying  h,  color  f,-o,„'vel  o/  o 
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The  soaps  formed  from  naphthenic  acids  have  been  investigated 
[Zeit.  f.  Agneiu.  CJieni:  (1914).  27,  1,  p.  2-4]  and  found  to  re¬ 
semble  the  soaps  made  from  coconut  oil  and  palm  kernel  oil  in 
that  they  are  difficult  to  salt  out,  and  dissociate  only  slightly  in 
water.  The  latter  property  makes  them  valuable  in  textile  treat¬ 
ment  where  a  mild  soap  is  required  as  a  detergent,  e.g.,  in  the  silk 
industry.  These  soaps  also  possess  a  high  solvent  power  for 
mineral  oils  and  emulsify  them  very  readily.  The  mean  molecular 
weight  of  naphthenic  acids  themselves  is  very  near  that  of  the 
fatty  acids  contained  in  coconut  oil,  and,  like  those  of  coconut  oil, 
some  of  the  separated  acids  are  volatile  with  steam.  The  iodine 
number  indicates  a  small  content  of  unsaturated  acids. 

Bachrach  [Soap,  Vol.  X,  No.  11  f  1934)  p.  21]  reports  some 
further  interesting  observations  regarding  naphthenic  acid  soaps. 
He  used  a  purified  naphthenic  acid  obtained  from  a  California 
crude  oil,  containing  95  per  cent  or  more  of  naphthenic  acid 
(CeHii  COOH  and  its  higher  homologs)  to  make  a  potash  soap. 
Commercial  liquid  caustic  potash  was  used  to  produce  a  soap  with 
80  per  cent  anhydrous  content.  The  resulting  soap  was  described 
as  unctuous,  golden  brown  and  transparent.  The  odor  was  dis¬ 
agreeable,  but  it  produced  a  jirofuse  lather  and  had  good  detergent 

power. 

While  ordinary  soap  has  little  value  as  a  disinfectant,  potassium 
naphthenate  as  made  by  Bachrach  had  high  germ-killing  power. 
Using  the  official  Food  and  Drug  Administration  Method  for 
determining  the  phenol  coefficient,  it  was  found  that  the  destruc¬ 
tive  value  against  typhoid  bacteria  and  the  pus  germ  was  much 
crreater  than  that  of  phenol.  It  is,  therefore,  intimated  that  naph¬ 
thenic  acid  soaps  may  prove  of  value  to  ste])  up  the  antiseptic  \alue 
of  pine  oil  and  cresylic  acid  disinfectants. 


Alkalis 

common  alkali  metals  which  enter  into  the  formation  of 
1  soa,.  are  sodii.n,  and  fotassintn.  Tire  h><lro.xides  of  these  nmte- 
rialsare  usually  used,  except  in  the  so-called  carbo.jate  sapo.ufica- 
tion  of  fatty  acids,  in  which  case  sodium  and  i>otassitiin  carboiia 
are  used.  A  water  solution  of  a  caustic  alkali  is  known  as  lye,  ajtd 
it  is  as  Ives  of  various  strengths  that  they  are  combined  with 
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and  fats  to  form  soap.  The  density  or  weight  of  a  l^ve  is  consider¬ 
ably  greater  tlian  that  of  water,  depending  upon  the  amount  of 
alkali  dissolved  and  its  weight.  Densities  are  usually  determined 
hv  a  hydrometer.  This  instrument  is  graduated  by  a  standardized 
.scale,  \\dule  all  hydrometers  should  read  alike  in  a  liquid  of 
known  specihc  gravity,  different  instruments  give  different  read¬ 
ings.  .so  that  it  is  advi.sahle  to  check  a  new  hydrometer  against  one 
of  known  accuracy.  In  the  Dnited  States  the  Baume  scale  ha.s 
been  adopted,  while  in  h'ngland  a  different  graduation  known  as 
the  'I'waddell  scale  is  used.  The  strength  of  a  lye  or  any  solution 
is  determined  by  the  distance  the  instrument  sinks  into  the  solution, 
and  we  speak  of  the  strength  of  a  solution  as  so  many  degrees 
(Baume  or  Twaddell).  which  are  read  at  the  i)oint  where  the 
meniscus  of  the  lye  comes  on  the  graduated  scale  as  the  instru¬ 
ment  sinks  in  the  li(|uid. 

Jt  is  adxisable  in  soap  making  operations  to  use  long  stem 
hydrometers,  calibrated  in  tenths,  and  having  a  range  of  10  degrees 
Baume  (e.g.  1  hydrometer  10-20°  P>e..  another  20-30°  Be.,  etc.). 

1  he  usual  range  of  hydr;  meter  readings  for  lyes  used  in  soap 

making  lyes  between  10-50°  ]U.  Four  hydrometers  then  will 
cover  the  range. 


l.auitre  hoda 

^Al  STIC,  soda  is  produced  by  the  manufacturer  in  several  dif- 
fei ent  foims.  It  is  usually  packag'ed  in  iron  drums  containing 
alioiit  a  700  111.  solid  lump,  in  sramilar  nr  Hake  form,  and  as  liquid, 
usually  of  M  per  cent  concentration  in  water  which  is  shipped  in 
tank-  cars,  faustic  .soda  is  evaluated  in  terms  of  its  alkali  or  .sodium 
o.xne  (Kad))  content.  .\||  cattstic  soda  sold  <m  the  .\tnericat, 
market  today  is  soki  on  a  basis  of  76  |,er  cettt  N.a,(k  contetit,  which 
1  epre.sents  98  per  cent  actual  NaOl  I. 

\  anous  inethotls  have  been  u.sed  at  one  titne  or  another  for 
Mtressmg  the  total  alkalinity  or  .sodium  oxide  cot, ten,  ,  )ne  svs- 

I™'erir-ivt‘'‘Tr'  ’’"‘t  "'t'"' 

.  '*■  1  "'“s  ff'’' a  t'ttmber  of  vears  in  com- 

of’Tstirsodl  in’Xf of' th^wori!  'V'" 

-iKMs  were  ttsetl  this  sysllrir^.j” 


Caustic  Soda— Purified  brine  is  fed  into  the  electrolytic  cells,  shown  in  the  background,  and  converted  to 

caustic,  hydrogen  and  chlorine. 
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weij^lits,  resiiltinj^’  in  a  lii^i^her  alkali  content  heinji^  shown  tlian 
actually  existed  in  the  product.  Standard  brands  of  76  per  cent 
sodinin  oxide  basis  are  cMpiivalent  to  a  inininuini  of  6<S  ])er  cent 
actual  sodium  hydroxide,  d'here  generally  are  ini])nrities  in  com¬ 
mercial  caustic  soda  such  as  sodium  carbonate,  sodium  chloride, 
sodium  sulfate,  and  small  aiiKnints  of  iron  oxide.  Some  soapers, 
])articularly  those  manufacturing  white  toilet  soa])s,  reciuirc  caustic 
soda  which  is  wholly  free  of  iron  .salts. 

Caustic  soda  is  manufactured  by  two  ditferent  methods,  d'he.se 
are  (  1  )  the  electroly  tic  process  which  ineohes  the  decom])osition 
of  a  S(dution  of  sodium  chlf)ride  by  an  electric  current,  and  (2) 
the  straight  chemical  ])rocess,  in  which  soda  ash  (  made  hv  the 
ammonia  process)  is  causticized  with  lime. 

1  he  reaction  taking  ])lace  in  the  electrolytic  process  is  as  follows  : 

electrolysis 

2NaCl  +  2M2O  =  2NaOII  +  CL-  +  H2 

Sodium  Wkiter  Energy  Sodium  Chlorine  Hydrogen 

Hydroxide 


Chloride 


1  he  leaction  in  the  chemical  ])rocess  itroceeds  according  to  the 
following  equation  : 


Na2CO:i  +  Cat ) 
Soda  la’me 

Ash 


1 1  A)  =  2Na()H  +  CaCO.. 
W  <itei  C  austic  Soda  C  alcium 
mexce.ss)  (in  solution)  Carhtmate 


In  soap  plants  where  the  size  does  not  permit  or  warrant  the 
ii.se  of  large  amounts  of  caustic  .soda,  the  700  pound  iron  drum 
IS  mo.st  .suitable.  1  o  the  larger  consumer,  who  is  in  a  position  to 
accept  delivery  m  tank  cars,  the  use  of  caustic  .soda  in  licpiid  form 
offers  several  attractive  features.  Tl,e  user  „f  solid  caustic  so.la 
<lrun.5  well  knows  the  ohjeefions  which  they  iireseut  iu  Itaudli,,.. 

disposal.  ClK.ppiuf.  oiT  ,|ruiu,  hreaki.i-  up  the  solid  cake 
and  moyuig  ,t  into  tlie  dis.solving  tanks  is  heavv  and  disagreeable 
work.  In  direct  contrast  is  the  simplicity  with  which  the  liquiti 
caustic  soda  may  he  uiiloailcd  ami  inaile  ready  for  u.sc. 

lo  unload  a  tank  car  of  liduid  it  1 

r  “ULi'o  u  is  netes.sarv  on  v  to  connect 

one  ol  the  car  outlets  to  a  discharoc  line  anrl  .itL  ' 

t,c  line,  and  either  punq)  or  blow 
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(with  compressed  air)  the  licpiid  to  the  storage  tank.  The  un¬ 
loading  is  accomplished  in  a  few  hours  and  re([uires  little  atten¬ 
tion  by  the  operator.  A  limiting  factor  in  the  use  of  liquid  caustic 
soda  is  the  fact  that  freight  must  be  paid  on  the  water  content  of 
the  solution  as  well  as  on  the  caustic  soda.  1  he  additional  freight 
is  usually  more  than  com\)ensated  for  by  the  saving  in  the  cost  of 
handling,  dissolving  and  storing  the  li(iuid  material. 


Liquid  caustic  soda  is  obtainable  in  a  number  of  different  den¬ 
sities,  the  most  common  being  standard  grade  liquids  which  test 
about  48°  to  50°  Be.  and  which  contain  approximately  47  to  48 
per  cent  NaOH.  The  heavier  licpiids  test  around  60°  Be.,  and  con¬ 
tain  about  74  to  75  per  cent  NaOH.  -Ml  equipment  for  handling- 


caustic  soda  such  as  pipe  lines,  tanks  and  pumps  should  be  con¬ 
structed  of  heavy  iron;  stuffing  box  packing  and  flange  gaskets 
should  be  made  from  asbestos.  Tanks  used  for  dissolving  or  stor- 
i„g  caustic  soda  should  l)e  provided  with  covers  to  , .rec  ent  ready 
access  of  air  to  tire  solution,  guarding  against  the  formation  of 
excessive  amounts  of  carbonates.  In  some  cases  a  film  ot  mineral 
oil  is  run  onto  the  surface  to  keep  out  air  and  prevent  this  reaction. 
The  tanks  shoukt  be  cleaned  frequently  to  precent  the  accumula¬ 
tion  of  carbonates  which  collect  on  the  sides  and  bottoms. 


Caustic  Potash 

Before  the  first  world  war,  the  output  of  the  salts  containing 
potassium  was  controlled  almost  entirely  by  Germany.  For¬ 
merly  the  chief  source  of  supply  of  potassium  compounds  was 
froni  the  burned  ashes  of  haril  woods,  but  about  sixty  years  ago 
the  extensive  salt  mines  near  Stassfurt,  (ierniany  were  discovered. 
■I'lie  salt  mined  there  contains,  besides  the  chlorides  and  sulta  es 
of  sodium,  magnesium,  calcium  and  o‘>'er  n>etals 
quantities  of  potassium  ciiloride.  Prior  to  World  Wai  I  the  Stass 

urt  mines  were  the  main  world  source  ^ 

Within  the  period  since  the  first  World  War,  the  Uni  ed  State 

„as  developed  -veral  iu^ortant  j;;;;;:,;'’;°),::,::'salt 

Trsh,  Utah  anHu  New  Mexico,  This  last  developntent  b  the 
most  important  since  it  yields  a  very  high  grade  of  muriate  (1  )■ 
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Other  less  important  sources  include  recovery  of  potash  salts  from 
hue  (lust,  molasses  and  heet  sugar  distillery  waste  and  recovery 
from  wood  ashes,  etc. 

Since  the  molecular  weight  of  caustic  potash  (56)  is  greater 
than  that  of  caustic  soda  (40),  more  potash  is  required  to  saponify 
n  ])ound  of  fat.  When  salt  is  added  to  a  potassium  soap, 
double  decomposition  occurs,  the  potassium  soap  being  transformed 
to  a  sodium  soap  and  the  potassium  uniting  with  the  chlorine  to 
form  potassium  chloride.  1  his  was  one  of  the  earliest  methods 
of  making  a  hard  soap,  especially  in  Germany,  where  potash  was 
derived  from  leaching  ashes  of  burned  wood  and  plants. 


Soda  Ash  —  Sodium  Carbonate 

carbonate  of  soda  is  widely  distributed  in  nature,  the 
source  of  sui)ply  is  entirely  dependent  upon  the  manufac¬ 
tured  product.  Its  uses  are  many,  but  it  is  especially  important  to 
the  soap  industry,  m  the  so-called  carbonate  saponification  of  fatty 
acids,  in  the  neutralization  of  glycerine  lyes,  as  a  constituent  of 
soap  powder,  and  as  a  filler  or  builder  for  laundry  soaps.  Soda 
ash  is  the  commercial  designation  for  anhydrous  sodium  carbon¬ 
ates.  It  is  the  most  important  industrial  alkali.  It  has  so  many 
uses  in  addition  to  its  application  in  the  soap  industry,  that  it 
really  ranks  along  with  sulfuric  acid  as  one  of  the  most  indis¬ 
pensable  products  to  modern  civilization.  Standard  commercial 
soda  ash  contains  not  less  than  99  per  cent  sodium  carbonate,  the 
equivalent  of  .s8  per  cent  sodium  oxide. 

The  oI<l  French  Leblanc  soda  process  consisted  in  treating  com- 
nio,i  salt  null  suifnnc  acid  and  reducing  the  sodium  sulfate  thus 
o^ed  tvith  carbon  in  the  form  of  charcoal  or  coke  to  sodium 
uihde.  I  US  when  treatetl  with  calcium  carbonate  yielded  a  mix¬ 
ture  of  calcium  sulfide  and  sotlium  carbonate,  frmn  which  the 

IX  X,;  o.  An,- 

'This  process  depends  |)rimarilv  unon  the  re,  .•  , 

'““fc . . .  La*  L  “ 
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the  process  is  started  by  treating  a  puritied  brine  solution  with 
ammonia  gas  until  an  ammonia-saturated  brine  solution  is  ob¬ 
tained.  This  solution  is  conducted  in  a  continuous  stream  to  the 
top  of  a  tower,  inside  of  wbicb  is  an  arrangement  of  baffles.  As 
the  solution  descends,  it  comes  into  contact  with  carbon  dioxide  gas 
forced  from  the  bottom  of  the  tower  under  pressure.  The  reaction 


may  be  expressed  as  follows ; 

11,0  +  Nila  +  CO-.>  =  NaldCOa  +  NIUCl 
Sodium  Water  Ammonia  Carbon  Sodium  Ammonium 
Chloride  Dioxide  Bicarbonate  Chloride 

Bicarlionate  of  soda  reciuires  further  treatment  in  the  form  of 
roasting,  where  the  chemically  comliined  water  and  carbon  dioxide 
are  driven  off.  d'he  reaction  here  is  represented  by  the  following 


eiiuation  ; 

2NaHCO:j  +  Ileal 

Sodium 

Bicarbonate 


Na2CO;i  +  H-.O  +  CO2 

Soda  Water  Carbon 

Ash  Dioxide 


Sal  soda  or  wasliing  soda  is  olitained  liy  recrystallizing  a  solu¬ 
tion  of  soda  ash  in  water.  Large  crystals  of  sal  soda  containing 
about  37  per  cent  soditnn  carlionate  and  63  per  cent  water  of  crys- 
talli7.atiou  are  thus  obtained. 


Potassium  Carbonate 

T->0'r  ASSIUM  carbonate  is  not  used  extensively  in  the  inamifac- 
P  ttire  of  soap.  It  may  be  nse<l  for  soft  soaps  by  combining  i, 
with  fatty  acids,  and  it  finds  some  application 
'I'he  methods  of  manufacture  are  the  same  as  or  st  ■ 

1  1  l-ractically  all  present  supplies  of  potassium  carbon.itc 

retained  ^  niiiriatc  ileposits  of  which  Kew  Mexico  is  the 
runfied  tiotassim.,  carbonate  is  Known  as  pearl  ash. 

Water 

TT  fAd'CR  is  indispensable  to  soap  ^  j 

^  -11  rv'itfv  or  other  coutannnated  watci  i. 

W  factories,  had  al  solvent, 

often  the  cause  of  much  trou  1  .  <  • 

when  it  contains  tlissolved  mineral  salts,  is 
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This  hardness  is  of  two  kinds,  temporary  and  permanent.  Tem¬ 
porary  hard  water  is  water  containing  carbon  dioxide  gas  in  solu¬ 
tion,  which  enables  it  to  dissolve  minute  amounts  of  calcium  car¬ 
bonate  and  magnesium  carl)onate.  Upon  boiling,  the  carbon  diox¬ 
ide  is  driven  from  the  water  and  the  carbonates  in  the  absence  of 
carbon  dioxide,  are  precii)itated.  This  is  the  usual  cause  of  boiler 
scale.  To  check  this,  a  small  amount  of  sal  ammoniac  may  be 
added  to  the  water,  which  converts  the  calcium  carbonate  into 
soluble  calcium  chloride  and  volatile  ammonium  carbonate.  Per¬ 
manent  hardness  is  caused  by  calcium  sulfate  (soluble  in  400  parts 
of  water  )  and  other  salts  which  cannot  be  removed  by  boiling. 

An  analysis  of  hard  water  found  in  a  midwestern  city  is  as 
follows : 


SiO^ 

13.5  parts  per  million 

FeoOlPAlO.t 

2.7 

a 

6f 

CaO 

75.8 

<( 

((  a 

MgO 

35.3 

u 

u  n 

SO3 

49.8 

a  a 

CL 

63.0 

(( 

a 

Alkalinity  as  CaCO,; 

290.0 

n 

a  a 

Free  COu 

/./ 

(6 

Probable  Main  Mineral  Constitnenis 
from  above  Analysis 


XaCl 
Na2S04 
NaHCO, 
Ca(  H  CO;i)i. 


103.8  parts  per  million 
88.4  “ 

121.0  “  “ 

135.2  “ 


Tliese  salts  in  water  f.nan  insoluble  lime  and  magnesia  soaps 
ulneh  are  inert  bodies  as  far  as  detergent  table  is  concerned. 

^  percentage  of  hme  or  magnesia  in  water  is  large,  they 
should  be  rentoved.  Then  soila  ash  anil  slacked  lime  are  used  A 

I  ate  to  the  hard  water.  I'his  precipitates  the  linte  and  the  water 
hen  sulticiently  pure  to  use.  In  still  other  cases  regular  water- 
ening  oi  even  de-iomzmg  equipment  is  advisable. 
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Salt 


O  AL  r,  sodium  chloride,  is  used  in  large  (luantities  in  soap  mak- 
^  ing  for  “salting  out”  the  soap  during  saponification,  as  well  as 
for  graining  soaps.  Soap,  which  is  ordinarily  soluble  in  water,  is 
insoluble  in  a  salt  solution  of  sufficient  concentration.  Use  of  this 
fact  is  made  by  adding  salt  to  the  soap  kettle  during  the  boiling 
process.  1  he  salt  dissolves  more  readily  than  the  soap  and  thus 
throws  the  soap  dissolved  in  lyes  out  of  solution.  Salt  from  some 
sources  may  contain  magnesium  and  calcium  chlorides  which,  of 
course,  are  undesirable.  Commercial  salt  is,  however,  generally 
satisfactory  and  no  purification  is  necessary. 

A^l  of  the  known  methods  of  producing  salt  are  employed  in  the 
United  States,  as,  for  example  rock  mining  employed  in  Texas, 
solar  evaporation  as  used  in  California,  and  salt  wells  in  Michigan 
and  New  York  in  which  steam  vacuum  evaporation  is  used.  All 
of  these  methods  and  locations  produce  excellent  grades  of  salt  for 


soap  making. 

Builders  —  Filling  Materials 

Filling  or  loading  materials  some  of  which  are  distinguished 
as  “builders,”  find  extensive  use  in  soap.  The  distinction  be¬ 
tween  a  filling  material  and  a  “builder  is  not  sharply  defined.  It 
may  be  said  in  general,  however,  that  filling  materials  are  added 
to  soap  deliberately  to  cheapen  it,  whereas  “builders”  are  added  to 
impart  water  softening  qualities,  to  increase  the  alkali  content, 
and  to  give  greater  cleansing  qualities  particularly  to  laundry 
soaps  Were  it  not  for  the  fact  that  builders  are  consistent  y 
cheaper  than  the  soap  itself,  there  would  be  no  questioning  the  fact 
that  they  were  added  to  impart  desirable  qualities  to  soap.  1  he 
fact  that  thev  are  generally  cheaper  makes  it  tempting  m  man\ 
cases  to  add  amounts  far  beyond  those  necessary,  with  the  result 
that  “builders”  are  often  classed  as  fillers.  This  is  particular  > 
true  of  such  substances  ^is  soda  ash  and  silicate  of  soda,  ^ 

said  that  they  are  “builders”  when  used  in  moderate  quantities  but 

fillers  when  used  to  excess.  ..a  in  oreater 

Sodium  silicate,  also  known  as  water  glass,  is  us  , 
nuantities  than  any  other  added  material  m  soap  nianufactnre. 
Us  use  in  the  manufacture  of  soap  dates  hack  to  ^ 
and  just  after  the  Civil  War,  when  rosm  beca.ne  rerr  scarce 
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high  priced,  so  tliat  soa[)  makers  were  coni])elled  to  look  for  a  sub¬ 
stitute  for  rosin,  ddie  value  of  silicate  of  soda  as  a  detergent 
cannot  be  (juestioned.  and  the  additicm  of  this  material  to  certain 


classes  of  soaps  is  a  distinct  advantage.  Its  effect  as  a  water 
softener  and  detergent,  as  well  as  its  eff’ect  upon  the  ultimate  price 
of  the  finished  soap  are  features  which  the  .soap  maker  cannot 
afford  to  o\  erlook. 

The  ability  of  .sodium  silicate  to  incorporate  readily  in  certain 
soaps  makes  it  i)ossible  for  the  soap  maker  to  add  upwards  of  50 
per  cent  of  silicate  in  some  soaps.  Toilet  soaps  must  contain  ver}’ 
little,  if  any,  silicate  as  the  addition  of  any  considerable  amount 
will  cause  difficulty  in  the  milling  and  pressing.  Small  quantities 
of  silicate  will  aid  in  preventing  the  decomposition  of  soaps  that 
have  a  tendency  to  become  rancid  on  standing,  and  are  added  to 
some  soaps  for  this  ])urpose  alone.  ^Methods  of  storage,  prepara¬ 
tion,  and  i)rocedure  for  adding  sodium  silicate  to  soaps  will  l)e 
found  in  later  paragraphs. 

Xumerous  types  of  silicate  are  on  the  market,  but  the  most  com¬ 


mon  one  used  by  the  .sr)ap  industry  is  the  neutral  silicate  supplied 

in  a  Baume  of  about  41°.  This  contains  approximately  37  per 

cent  solids  as  NasO-SiOs  and  the  ratio  of  Si02/Na20  is  about 

'B^^stdring-^ier  soda  ash  or  caustic  soda  in  tli^  silicate,  a  wicfe 

3.17.  By  dis.solvmg  either  soda  ash  or  caustic  .soda  in  the  silicate, 

a  wide  variety  of  products  may  be  made  for  siiecial  conditions 
of  use. 


I’hosphatcsarea  very  important  raw  material  in  the  soap  indus¬ 
try  <  ne  to  tlieir  assistance  to  detergent  materials,  whether  soap  or 
synthet.es.  It  may  he  said  that  all  the  better  types  of  retail  soap 
|>o«ders  contant  phosphates  in  some  form  or  another.  They  have 
nnid  alkahmty  phis  pronounced  setptestering  effect  on  lime  soaps 
eu  years  ago  the  great  hulk  of  the  phosphates  used  in  the  soap 
(hi.sti\  uas  tn.sodium  orthophosphate  Na..P04  (TSP  f  T)p 
velopments  of  other  types  have  gradually  .supplemented'this  prod-' 
..ct  because  ot  the  greater  linte  soap  setptestering  power  Su  h 
products  are  tetra  so, hum  pyrophosphate,  Na.P.O  (T  S  P  P 
s^diun^tetra,,  osphate,  Na„P,0.  anti  sotlittm  t'ripolyphospha ti’ 
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phosphate  is  usually  purchased  iu  the  hydrated  fonu,  the  others 
as  anhydrous  material.  Purchase  is  usually  made  on  a  PX)r,  basis. 
Thus  T.S.P.P.  contains  approximately  5vP15  per  cent,  the  tri])oly- 
phosphate  57.8  per  cent.,  etc.  Other  impurities  should  he  neg¬ 
ligible.  Further  mention  of  these  products  will  be  made  under 
the  products  in  which  they  are  incorporated. 


Another  phosphate  —  namely,  sodium  hexameta  phosphate,  is 
prominent  in  industrial  cleaners.  Tt  has  been  in  use  about  ten  to 
twelve  years.  It  can  be  made  by  the  fusion  of  sodium  diacid 
phosphate  and  rapid  chilling  (  NaPOit  lo.  It  stands  uni(iue  among 
the  phosphates  in  forming  a  soluble  complex  salt  with  calcium  and 
magnesium,  so  that  its  presence  not  only  prevents  the  precipitation 
of  lime  soaps  Imt  aids  in  dissolving  such  products  when  precipi¬ 
tated  on  the  fabric.  Developed  under  protecting  patents  and  the 
trade  name  “Calgonite”  (Calgon,  Inc.),  it  has  a  wide  vaiietv  of 
uses.  Unfortunately  for  the  soap  industry,  this  phosphate  reverts 
under  acid  or  alkaline  conditions  to  the  normal  orthophosphate, 
so  its  use  is  limited  to  special  applications. 


Other  sequestering  agents  besides  the  phosphates  are  availali.e, 
.uch  as  dibasic  amino  acid  salts.  Several  types  arc  on  the  niarket 
luider  such  various  tra.le  names  as  ‘-Seciuestrene  '  (Alrose  Cliem. 
Co  ),  “Nullapoii"  (General  Aniline  &  h'ilni  Corp.).  ‘‘Versene 
(  Uer’sworth  Cheni.  Co.),  etc.  Like  sodium  he.xameta  phosphate 
Ihev  form  soluhle  calcium  and  magnesium  complex  salts  and  pie- 
ven't  lime  precipitation.  Unlike  the  latter,  however,  they  are  stable 
to  acid  anti  alkali.  Their  present  price  prohibits  extenstve  use  m 
soap  powders,  hut  they  liutl  extensive  use  m  special  cases  uhe 
slight  lime  soaii  iirecipitation  causes  cloudiness,  etc.  [  -kiuk  ..oaps 
■1(11"  (lont.'iiiers  l,y  H.  Kranich.  Soa,  sA  .S'muhiry  C  l,c„„cals. 

XXIII  No.  11,  33-35  (1947)]. 

The  sodium  salt  of  carhoxymethyl  cellulo.se  is  also  a  raw  mate- 
ritil  which  is  being  useil  increasingly  as  a  soap  hiuk  .  <  - 

property  of  stabilizing  lather  and  preventing  the 
soil  oi/the  fabric  in  laundry  operations.  Soap  itself  has  this 

property  to  a  marked  ckgree  It:  ifi^^ 

«o'-  ■'“•  '• 
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1)\’  a  luiiiiber  of  coiiccnis  in  \  arious  strciigtlis  and  \  iscositics. 
(ienerally  a  60  per  cent  low  viscosity  is  used  to  tlie  extent  of  5  to 
10  per  cent  of  the  active  detergent  present.  The  material  is  a  white 
j)owder  whicli  may  he  added  dry  or  dissolved  in  hot  water  to  form 
a  heav\’  paste,  and  tlien  added  to  the  crutcher. 


Additional  Raw  Materials 


'^ALC  is  not  used  today  in  any  quantity  in  the  better  grades  of 
toilet  or  laundry  soaps,  since  it  is  wholly  without  detergent 
\alue.  It  hnds  limited  application  in  the  manufacture  of  some 
soaps  where  a  cheap  tilled  soap  is  desired.  Talc,  as  a  cheapening 
agent,  is  being  rejilaced  rapidly  by  colloidal  clays  of  the  Elentonile 
type.  These  clays,  though  inexpensive,  actually  impart  detergent 
value  to  laundry  or  toilet  soap.  Silex,  pumice,  and  sand  find  their 
application  in  the  manufacture  of  certain  grades  of  soaj)  where  an 


abrasive  action  is  desired,  such  as  mechanic’s  hand  soap  and  abra- 


si\'e  bar  soaps.  Bora.x  is  added  to  some  soaps,  supposedly  as  a 
water  softener. 

1  he  more  recently  developed  sodium  metasilicates  are  finding 
considerable  favor  among  soap  makers,  esjiecially  in  certain  laun¬ 
dry  soaps  and  industrial  clensers.  The  composition  is  Na2Si03*- 
allTJ.  ]\lore  or  less  water  may  lie  introduced  into  the  molecule. 
Meta.silicates  are  good  water  softeners,  having  a  useful  action  as 
emulsifying  agents  and  are  readily  incor])orated  into  certain  classes 
of  soa])s,  especially  mechanical  mixtures.  Afuch  technical  litera¬ 
ture  is  available  to  the  soaj)  maker  from  manufacturers  of  sili¬ 
cates  and  metasihcates.  Trisodium  phosphate  and  tetrasodium 
pyrophosphate  are  u.sed  in  large  tonnage  as  an  added  alkali  in 
faundry  soap  chips,  soap  jiowders,  and  cleansers. 


.  long  with  many  other  chemicals,  zinc  oxide  and  titanium  oxide 

hnd  uses  in  milled  toilet  soaps  in  adding  whiteness  and  opacity 

Sta.mous  cliloride  is  use.l  as  a  bleaching  agent  in  tvhite  soaps’ 

actnig  as  a  bleach  tbrongh  its  powerfni  retincing  action.  So.linni 

snifite  and  sod, tun  tinosnifitc  (|,hotograpbic  hypo)  find  nse  as 

rednang  agents,  added  in  sniall  peicentages  nsnallv  to  p, -event 

■  anebt)  and  d,scolo,-al,on.  .\l„,„s  a,-e  nse<l  conside,-ably  i„  ,dv_ 
cerine  refining. 
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Paekagting  Materials 

'^HESE  supplies  often  receive  too  little  attention  from  the  soap 

maker  with  the  result  that  inferior  grade  materials  are  accepted 
and  used  to  the  decided  detriment  of  the  product. 

In  the  case  of  a  toilet  soap  for  example,  the  stiffener  used  to 
protect  the  ends  of  the  bar  in  transit  and  storage  should  be  just 
slightly  longer  than  the  bar  and  decidedly  stiff.  It  should  be  free 
of  chemicals  which  will  discolor  under  long  storage  conditions. 
The  inner  wrapper  should  likewise  be  free  of  chemicals  which 
might  react  with  the  perfume  or  alkali  of  the  soap  to  cause  dis¬ 
coloration.  Its  protective  quality  should  be  determined  by  test. 
The  outer  wrapper  or  carton  should  be  printed  with  alkali  ])roof 
colors.  Registration  should  be  checked  on  each  shipment,  colors 
compared  with  an  original  standard  or  with  the  last  satisfactory 
receipt.  Cartons  should  be  examined  for  alkali  fastness  of  the  ink. 
registration,  size  and  quality  of  the  board  used.  Examination  and 
tests  for  these  may  be  of  the  simplest  nature.  For  example,  by 
folding  the  flap  of  a  carton  back  and  forth  two  or  three  times,  it 
is  easy  to  see  if  cracking  develops  along  the  seam  and  to  form  an 
opinion  of  what  the  carton  will  do  in  passing  through  the  filling 
machines.  Containers  may  be  of  solid  or  corrugated  board,  but 
the  latter  are  the  stronger  when  compared  on  a  weight  for  weight 

basis. 

In  general,  packing  materials  are  of  greater  importance  to  a 
well  finished  product  than  is  usually  anticipated.  The  maintenance 
of  original  standards  requires  a  constant  vigilance,  and  wherever 
])ossible,  more  than  one  source  of  supply  should  be  maintained  for 

all  items. 


Chapter  II 

MACHINERY  AND  EQUIPMENT 


MO  EXACT  plan  for  the  construction  and  equipment  of 
a  soap  plant  can  fit  all  requirements.  The  plans  and 
specifications  for  a  soap  factory  to  be  erected  or  re¬ 
modeled  must  suit  each  particular  case.  Very  often  a  plant  which 
was  constructed  originally  for  a  purpose  other  than  soap  manu¬ 
facture  must  be  adapted  for  the  production  of  soap.  In  either 
case  the  question  of  engineering  and  architecture,  together  with 
the  knowledge  obtained  in  practice,  must  determine  the  final 
arrangement,  preferably  after  a  conference  with  those  who  are 
skilled  in  each  of  these  branches.  An  ideal  soa])  plant  in  general 
is  one  in  which  the  process  of  soap  making,  from  the  melting-out 
of  the  stock  to  the  packing  and  shipping  of  the  finished  product. 


moves  downward  from  floor  to  floor.  By  this  method  it  is  pos¬ 
sible  to  utilize  gravity  in  place  of  extensive  pumping.  Con- 
\  enience  and  economy  result  from  such  an  arrangement. 

The  machinery  and  other  equipment  for  soap  varies,  of  course, 
depending  upon  the  kind  of  soap  to  be  manufactured.  Just  what 
equipment  is  necessary  can  be  determined  very  easily  from  a  brief 
outline  of  the  processes  various  soaps  go  through  in  manufacture. 
As  the  specific  pieces  of  necessary  machinery  and  equipment 
appear,  they  will  be  italicized. 

Ilie  fats  and  oils  as  well  as  the  lyes  are  kept  in  suitable 
sforiiffe  ta:d-s.  Preferably  rotary  pumps  are  used  to  distribute 
the  bciuid  raw  tnaterials  to  the  desired  locations  for  future  use. 
-  ter  saponification  has  taken  place  in  the  soap  kettle,  the  hot 
molten  .soap  may  he  run  directly  into  one  of  several  different 
pieces  of  equipment.  It  may  he  run  into  frames  which  consist 

ulon  ZT"’ Tr"""*'  —ted 

from  400  to  POo"^  frames,  which  hold 

to  1.00  pounds.  In  most  cases  it  is  advisable  first  to 
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run  tilt*  soap  into  a  cniU  licr  wliich  produces  a  more  homogenous 
mixture.  Color,  tillers  and  ])erfume  are  usually  added  at  this 
point,  althougli  when  [lerfume  is  added  to  the  hot  soap,  it  must 
he  remembered  that  there  is  considerable  loss  due  to  volatilization. 

\Vhen  a  drying  niacliine  or  dryer  is  employed,  the  molten  soap 
is  usually  run  into  a  large  sfcani-jackcted  and  insidatcd  tank, 
which  is  usually  located  aliove  the  drying  machine.  There  should 
be  a  crutchcr  beneath  this  large  tank  and  above  the  drying  ma¬ 
chine  into  which  the  molten  soap  can  be  run,  and  where  the  neces¬ 
sary  additions  of  other  materials  such  as  color,  perfume,  filling 
material,  etc.  are  made.  The  molten  soap  runs  liy  gravity  from 
this  crutcher  directly  upcm  the  rolls  of  the  dryer.  The  soa])  i)asses 
continuously  through  the  drying  chamber  and  is  emitted  in  chip 
form  ready  for  milling  or  packaging  directly  with  an  autonialic 
fdling  ivcighing  and  carton  making  machine. 

When  the  soap  has  been  framed,  it  is  allowed  to  cool  and 
solidify.  This  takes  several  days,  after  which  the  steel  sides  of 
the  frame  are  stripped  off.  The  large  solid  cake  remains  on  the 
truck  and  is  cut  lengthwise  with  wires  by  the  use  of  a  slabber 
into  slabs  of  any  desired  size.  The  slabs  are  further  divided  at 
the  cutting  table.  Such  soaps  as  laundry  soaps,  floating  soaps  or 
cold  made  coconut  oil  soap  are  allowed  to  dry  in  contact  with  aii 
at  room  temperature  until  the  outer  portion  has  acquired  a  dr), 
thin  skin.  This  process  of  drying,  of  course,  can  be  hastened  by 
the  use  of  a  dry  room  or  drying  tunnel,  which  is  a  room  that 
contains  the  means  of  producing  heat  and  is  equipped  with  fans 
which  circulate  the  dry  heated  air  around  the  soap  while  the  humid 
air  is  exhausted  from  this  chamber,  thereby  allowing  the  intro¬ 
duction  of  fresh  dry  air.  After  the  bars  of  soap  have  dried 
sufficiently,  they  are  pressed,  usually  by  autoniatie  presses.  I  hen 
conveyor  belts  take  them  to  the  wrapping  machine.  Soaps  of  this 
kind  are  not  touched  by  hand  at  any  time  during  the  entire  manu¬ 
facturing  process.  The  pressing,  wrapping  and  packaging  aie 

all  done  rapidly  by  automatic  machinery. 

Flakes  or  chips  to  be  employed  for  making  milled  soap  aie 
conveyed  from  the  drying  machine  into  a  suitable  storage  m  oi 
room  usually  located  above  the  mills.  1  he  chips  oi 
ulling  should  contain  lietween  13  to  15  per  cent  moisture. 


nil 
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])rocess  of  milling  is  begun  by  weighing  up  a  batch  of  these  Hakes 
and  dropping  them  into  an  amalgamator.  The  purpose  of  the 
amalgamator,  which  is  in  fact  a  dry  mixer,  is  to  distribute  the 
color,  perfume,  and  other  materials,  which  it  may  be  desired  to 
add,  uniformly  throughout  the  chips  or  flakes. 

This  mixture  of  soap  flakes  and  other  materials,  after  leaving 
the  amalgamator,  is  passed  through  the  soap  mill,  a  machine  con¬ 
sisting  of  3  or  4  smooth,  contiguous  rolls  made  of  granite  or  steel. 
'I'hese  rolls  are  revolved  by  a  system  of  gears  and  are  set  far 
enough  apart  to  allow  the  soap  to  pass  from  a  hopper  to  the  first 
slow-moving  rolls,  from  which  it  is  conveyed  to  each  succeeding 
faster-rotating  roll  as  a  thin  film.  It  is  finally  scraped  from  the 
last  roll  in  the  form  of  thin  ribbons  by  two  fixed  knives.  These 
mills  are  usually  operated  in  tandem,  although  it  is  not  uncommon 
to  find  as  many  as  3  or  4  of  these  mills  operated  as  a  train.  There 
are  also  a  number  of  systems  in  use  employing  an  over-head 
conveyor  system  by  which  the  soap  ribbons,  as  they  emerge  from 
the  roll  of  the  last  mill,  are  conveyed  back  again  into  the  hopper 
of  the  first  mill  of  the  tandem.  By  the  use  of  these  conveyors, 
the  soap  can  be  made  to  complete  as  many  passes  through  the 
mills  as  the  operator  may  desire. 

The  number  of  times  a  soap  should  be  milled  depends  upon 
the  character  of  the  soap.  It  should,  of  course,  be  the  object  to 
mill  with  as  high  a  percentage  of  moisture  as  possible  so  as  to 
obtain  a  fine  polished  cake.  Should  the  soap  flakes  become  too 
dry  it  is  advisable  to  add  water  rather  than  wet  soap,  since  water 
can  be  distributed  through  the  mass  more  evenly.  There  are, 
however,  some  objections  to  this  procedure  which  will  be  pointed 
out  later.  As  a  general  statement,  it  may  be  said  that  it  is  a  better 
policy  to  over-mill  a  soap,  rather  than  not  mill  it  enough. 

After  the  soap  has  been  thoroughly  milled,  it  is  ready  for 
p  odding.  A  plodder  is  a  machine  so  constructed  as  to  take  the 
soap  ril)bons  from  the  mill  and  compress  them  into  bars  The 
r.l.bons  are  fed  into  a  Itopper  fro,,,  which  they  are  forced  con¬ 
tinuously  under  great  pressure,  by  means  of  a  worn,  screw  throu<rl, 
a  jacketed  cylinder.  Cool  water  circulates  around  this  cylinder 
oward  the  rear  to  compensate  for  the  heat  produced  by  friction 
of  the  screw  movement,  and  hot  water  or  electric  heat  at  the 
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front.  This  procedure  is  carried  on  to  soften  and  polish  the  soap 
which  is  pressed  out  in  the  form  of  a  continuous  bar  of  the  shape 
and  size  desired,  depending  upon  the  form  of  the  shaping  plate 
through  which  it  is  emitted.  The  bars  are  run  upon  a  roller  board 
or  directly  to  the  rollers  of  the  automatic  cutting  machine  or  table. 
They  are  cut  into  the  required  lengths  and  pressed  either  by  a 
foot  press  or  an  automatic  press  using  a  suitable  die.  The  finished 
cake  is  then  ready  for  wrapping,  and  in  the  case  of  large  con¬ 
tinuous  runs,  the  cakes  are  fed  directly  upon  a  belt  leading  into 
the  automatic  ivrapping  machine.  If  the  cakes  are  to  be  hand- 
wrapped,  they  are  taken  from  the  delivery  board  of  the  automatic 
press  or  from  the  table  of  the  foot  press  and  placed  upon  trays. 

Besides  the  equipment  mentioned  above,  there  are  other  items, 
such  as  remelters,  pumps,  mixers,  a  glycerine  recovery  plant, 
electric  motors,  steam  pozver  equipment,  laboratory  apparatus,  etc. 
Experience  will  aid  in  judging  what  particular  types  and  sizes 
may  be  required. 

There  are  various  methods  of  powdering  soaps,  some  of  which 


are  not  generally  known.  Where  it  is  desired  to  produce  a  coarse 
powder  such  as  is  used  for  common  washing  powder,  no  great 
difficulty  is  experienced  with  the  ordinary  grinding  mill.  1  he 
spray  system  is  now  also,  widely  used.  In  grinding  soap  to  the 
finer  grades  of  powder,  the  difficulties  increase  and  it  is  desirable 
to  employ  different  methods  and  equipment.  The  methods 
adopted  for  pulverizing  soaps  are  quite  numerous  and  may  be 
carried  out  by  the  use  of  disintegrators,  pebble  mills,  chaser  mills, 
and  high  velocity  hammer  mills  operating  either  in  a  closed  or 
open  circuit.  By  the  use  of  high  velocity  hammer  mills  it  is  easy 
to  produce  powdered  soaps  which  will  pass  a  200  mesh  screen, 

especially  if  air  separation  is  used. 

Selection  of  Equipment 

WITH  the  above  general  outline  of  material  fiow  m  mind 
and  assinning  tliat  no  one  would  attenu.t  to  lay  out  and 
construct  a  plant  without  expert  engineering  assistance  we  come 
to  a  consideration  of  general  factors  involved  in  the  choice  and 
use  of  eiiuipment.  Tlie  soap  industry  I, as  not  \^en  \eh  hel  nd 
in  its  adoption  of  new  ideas,  as  may  he  testihed  l.y  the  ac  . 
many  modern  plants  use  continuous  methods  for  practiea  y  a 
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ojjerations  of  manufacture.  However,  basic  types  of  equipment 
remain  the  same  today  as  they  were  twenty  and  thirty  years  ago 
in  the  average  soap  plant.  It  is  the  degree  to  which  up-to-date 
engineering  practice  has  been  adopted  in  a  factory  which  deter¬ 
mines  how  modern  it  really  is. 

Design  factors  to  he  considered  in  erecting  and  specifying  new 
equipment  should  include  among  others,  considerations  of  wear, 
ease  of  operation,  repair  and  cleaning.  For  example,  and  aside 
from  consideration  of  contamination  which  will  he  dealt  with 
later,  iron  tanks  for  use  in  glycerine  lye  treatment  should  he  extra 
thick  to  withstand  the  long  years  of  pitting  to  which  they  will  he 
subjected.  Internal  bracing  should  he  avoided,  if  possible,  as 
braces  rust  out  periodically.  Oil  storage  tanks  should  have  inside 
and  outside  ladders  to  facilitate  clean  outs.  Manholes  should  he 
of  ample  size  and  located  so  that  they  are  accessible.  Extra  side 
openings  facilitate  inspection,  removal  of  sludge  and  repair  of 
foot  hearings,  etc. 

In  an  installation  noted  by  one  of  the  authors,  the  10  foot 
diameter  reaction  vessel  was  equii)ped  with  a  series  of  eight  2  foot 
diameter  spiral  heating  coils  connected  into  common  headers  by 
flanged  joints,  h'or  repair  or  replacement,  all  that  was  necessary 
to  re])lace  a  coil  was  to  unbolt  it  and  slip  it  through  the  28  inch 
ciicular  top  manhole.  A  pancake  or  large  spiral  coil  would  have 
entailed  considerable  rigging.  Heating  coils  held  by  flanges  6  to 
10  inches  frem  the  sides  of  the  vessels  with  6  inch  spacings  are 
frequently  repairable  by  welding  without  removal.  Also,  tanks 

on  cement  piers  2  to  3  feet  off  the  ground  facilitate  inspection  and 
repair  to  bottom  outlets. 

Shape  can  l)e  a  factor  of  great  inconvenience.  A  cylimlrical 
<n- oval  tank  laid  on  its  side  instead  of  on  its  end  may  cause  untold 
di^cult.es  n,  acconnting  records  of  transfer  because  of  faulty 
cabi.rat.on,  measurements  or  both.  Location  of  pipes  and  valves 
sbou.tl  also  be  con.sniered  carefully.  I're.iuentlv  one  sees  a  Iar<^e 
S  can,  p.pe  running  tbree  or  four  feet  below  ceiling  level,  cutting 

a  wbule  .sect,,,,,  ol  storage  space  because  tbe  beigbt  will  not 
|.«m.t  passage  of  tbe  lift  truck  or  otber  tnoviug  device  -  or  an 
operator  will  be  retiuired  to  climb  two  sets  of  stairs  to  get  at  a 
valve  wbteb  be  may  have  to  turn  on  and  off  five  times'a  dly 
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Factors  of  this  kind  lead  to  what  one  might  call  labor  inertia,  , 
or  an  attitude  of  mind  not  conducive  to  good  operating  practice. 

Safety  is  another  important  factor  closely  associated  with  de¬ 
sign.  All  mo^•ing  gears,  belt  and  chain  drives  should  be  enclosed 
with  devices  easily  accessible  for  repair  and  oiling.  Slipping  is 
one  of  the  worst  hazards  in  a  soap  plant.  The  use  of  rough  metal 
treads  on  stairs,  prevention  of  leaks  at  valves  and  unions,  open 
type  door  work  where  possible  are  suggested.  Steam  pipes  should 
all  be  covered,  steam  traps  located  to  discharge  into  proper  con¬ 
duits  and  not  along  the  door  where  slippery  spots  may  result. 
Goggles  should  be  worn  when  handling  acid.  Valves  used  in 
transferring  hot  or  corrosive  licpiids  should  have  a  bolted-on 
bonnet.  Electric  wiring  should  be  permanent,  and  oversize  fuses 
avoided.  In  one  factory  noted,  all  fuses  were  made  non  edfective 
by  the  use  of  pennies.  The  reason  given  was  that  the  fuses  blew 
out  as  fast  as  they  were  put  in.  It  was  the  only  soap  factory  ever 
brought  to  the  attention  of  the  author  where  a  man  had  died  by 
electrocution. 


In  no  phase  of  engineering,  have  there  been  such  develop¬ 
ments  in  recent  years  as  in  control  equipment.  Liberal  use  of  the 
new  devices  is  highly  recommended.  Electrically  operated  record¬ 
ing  equipment  may  be  had  for  pressures,  temperature,  humidity, 
moisture,  pH  and  any  other  measurement  desired.  They  provide 
a  permanent  record  for  supervisors  and  operators,  alike.  They 
may  be  located  at  points  where  they  can  l)e  read  more  easily  than 
the  ordinary  type  thermometers,  etc.  Installation  is  quick  and 
simple.  At  more  expense,  relays  may  be  inserted  in  the  mechanism 
to  ring  a  bell,  turn  on  a  light  or  close  a  valve.  An  example  of 
effective  control  is  the  use  of  lights  on  covered  kettles.  An  argu¬ 
ment  against  such  covers  is  that  the  soap  boiler  cannot  see  where 
his  soap  IS  located,  and  he  is  more  liable  to  permit  the  kettle  to 
01  over.  By  installing  relay  systems  at  two  levels  in  the  kettle 

LlsiroT'';""  ';f' ^  "-y 

.  reaches  predetermined  levels.  This  tvpe 

ove"'fiLen“ea“ 

The  accurate  recordiug  of  transfers  is  another  important  factor 
-  .ood  operatton.  Often  titis  is  a  measurement  of  inche!  trans- 
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ferred  by  use  of  a  Hoat  scale,  measuring  rod  or  remote  tank-o- 
meter.  This  last  device  is  best  applied  to  light  liquids  and,  in  the 
soap  industry,  to  such  materials  as  refined  glycerine,  caustic,  acid 
liquid  fats  and  oils,  treated  lyes,  etc.  Where  materials  may  con¬ 
tain  suspended  matter  such  as  salt  in  crude  glycerine,  soap  scum 
in  untreated  lyes  etc.  the  device  has  its  limitations.  Flow  meters 
may  also  be  used.  One  installation  was  noted  where  fatty  acids 
were  pumped  to  a  crutcher  through  such  a  meter  which  was  cali¬ 
brated  to  read  directly  in  gallons.  Proportioning  pumps  are  also 
available,  but  are  used  chiefly  on  continuous  operations  and  form 
a  part  of  such  a  system.  Scales  are  by  far  the  most  satisfactory 
means  of  transfer  from  an  accounting  point  of  view.  All  types 
are  available  for  any  purpose.  One  installation  weighed  crude 
glycerine  from  an  evaporator  j  the  entire  drop  tank  was  on  scales. 
A  dial  type  scale  was  used,  calibrated  with  a  range  of  1  to  1000 
pounds.  A  lever  added  weights  up  to  4000  pounds.  Another 
installation  weighed  soap  foots  to  the  kettle.  The  scale  tank  was 
filled  and  emptied  through  flexible  couplings.  In  toilet  soap 
manufacture,  the  soap  chips  should  be  weighed  into  the  amalga¬ 
mator.  A  convenient  way  is  to  have  the  bins  on  the  floor  above, 
with  openings  extending  through  the  floor.  A  small  travelling 
scale  hopper  passes  back  and  forth,  filling  from  any  bin  into  any 
amalgamator.  This  gives  control  with  flexibility  of  blending, 

assures  uniformity  and  enables  strict  accounting  for  all  losses  in 
the  department. 


Contamination  of  product  is  a  danger  whicli  the  soapniaker 
aces  continuously.  But  contamination  may  be  largely  circum- 
'entei  ly  the  use  of  appi  ojinate  materials  of  construction  Nickel 
stainless  steel  and  monel  are  widely  used  now  in  all  modern  soap 
plai I  S.  .Mumnuim  is  standard  for  fatty  acid  handling  and  re- 

(  948)  I  for  glycerine.  In  general,  however,  soap  in  the  course 
Its  manufacture  is  not  corrosive  and  if  due  precautions  are 
sed  at  certain  points,  difficulties  should  not  lie  encountered 
Copper  has  long  been  known  to  he  a  catalytic  a^e^^  i  the  de 
composition  of  soap.  Some  soapers  go  so  far  tf  i 
presence  even  to  the  e.xtent  of  ^  PPhf  To 

exaggerated  fear,  however,  since  the  use  of  monel 
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metal  in  the  linings  of  kettles,  or  brass  lines  and  valves  for  brine 
transfers  to  the  kettle,  have  never  been  proved  harmful.  At  the 
same  time,  cautious  use  of  these  metals  is  to  be  recommended. 
For  protection  against  iron  in  the  kettle,  monel  is  suggested.  It 
need  extend  only  to  the  soap  air  interface,  as  corrosion  does  not 
go  below  this  point. 

Dried  flakes  may  be  stored  in  wood  bins,  but  care  should  be 
exercised  to  prevent  nails  from  getting  into  the  soap.  These 
lodge  in  corners,  and  rust  and  flake  off  into  the  chips,  causing 
iron  spots.  Usually  enough  virgin  metal  remains  to  identify  such 
spots  by  means  of  a  magnet.  Galvanized  iron  sheeting  around 
conveyors  is  to  be  avoided  for  the  same  reason,  and  monel  or 
stainless  steel  used  for  these  purposes.  Large  plodders  may  also 
give  trouble  in  this  respect,  particularly  if  super  fatting  agents 
happen  to  be  corrosive  or  on  the  acid  side.  Cadmium  plating  has 
proved  satisfactory.  Soap  mills  should  have  enclosed  gears  to 
avoid  an  occasional  drop  of  oil  getting  into  the  flakes.  Tanks 
should  be  covered  if  any  danger  exists  of  contamination  from 
oil,  fumes  and  dust. 

Glycerine  may  be  stored  in  iron  prior  to  distillation;  after  dis¬ 
tillation,  It  should  be  transferred  to  galvanized  or  tinned  drums. 
These  should  be  inspected  with  a  barrel  light  l>efore  filling.  Tank 
cars  for  dynamite  grade  glycerine  may  be  of  iron,  but  should  be 

cleaned  by  boiling  out  with  a  soda  ash  solution,  and  inspected  just 
before  use. 


Mixmg  de\  ices  for  soaps  consist  chiefly  of  Crutchers,  amalga¬ 
mators  and  mills.  Subsidiary  operations  may  call  for  other  types 
such  as  propeller-tyiie,  gear-in-head  devices  for  bleaching  opera- 
tions,  lye  treatment,  etc.  Compressed  air  is  frequently  used  in 
fat  splitting  operations  and  in  diluting  caustic  soda,  potash  and 
sodium  silicate  solutions.  Separation  of  solids,  liquids  and  air  is 
also  a  part  of  soapniaking  operations.  Treated  lyes  are  best 

nr  C  J  TI  f  ''0"-"  ashing  type.  They  may  Ire  iron 

dlinT W  care  is  exercised  in  han- 

ig.  \\ood  frames  can  become  distorted  very  easily  if  under 

prolonged  steaming  or  where  excessive  pressure  is  iLd  to  do 

flrem.  Iron  presses  are  more  permanent,  but  require  refacing 


Oil  Refining  Plant— Layout  of  plant  for  vegetable  oil  refining  and  bleaching.  Wurster  &  Sanger  design 
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about  every  two  years  due  to  the  pitting  action  of  the  brine.  Rub¬ 
berizing  the  frames  has  been  tried  with  little  success  as  the  bond 
between  rubber  and  iron  loosens  after  a  year  or  so.  Separation 
of  salt  from  crude  is  usually  done  by  settling  in  tanks,  but  for 
those  who  wish  to  hasten  matters,  the  Bird  centrifuge  is  recom¬ 
mended.  This  type  centrifuge  can  also  be  used  for  separation  of 
calcium  sulfate  from  treated  sweet  water  lyes.  Soap  dust  is  re¬ 
movable  b}^  regular  cyclones,  air  filters  or  both.  Water  scrubbing 
of  air  to  remove  soap  dust  has  not  proved  effective,  since  a  weak 
soap  solution  forms,  which  is  usually  more  bothersome  than  the 
small  amount  of  dust  extracted. 

The  efficiency  of  a  plant  depends  largely  on  the  even  flow  of 
raw  materials  through  it.  Oils,  soaps,  lyes,  glycerine,  caustic, 
and  water  are  handled  by  pumps  of  various  types.  Although 


space  does  not  permit  a  thorough  discussion  of  the  various  types 
and  modifications  ax’ailable  and  in  use,  a  few  comparisons  may 
prove  of  help.  Centrifugal  pumps  with  various  type  impellers 
are  most  useful  for  circulating  water,  lyes  and  other  fluid  ma¬ 
terials  where  the  inimp  can  be  made  self  priming.  They  are  not 
injured  when  the  outlet  valve  is  closed  against  them,  so  the  pump 
may  be  turned  on  and  the  flow  regulated  from  the  outlet  end. 
1  liey  are  of  no  use  in  Iiandling  viscous  heavy  materials  like  crude 
glycerine,  soap  etc.  For  this  purpose  a  positive  displacement  or 
lotary  pump  is  desirable.  Tliese  pumps  are  injured  by  closing 
their  outlet  valves:  therefore  controls  should  be  set  up  to  turn 
them  on  and  off  at  the  point  of  di,scharge.  They  may  be  direct 
or  belt  driven.  They  e.xhibit  considerable  suction  and  will  handle 
-ettle  soap  very  uell.  They  should  not  be  tised  against  a  filter 
press,  because  the  increased  back  pressure  reflects  back  on  the 
mo  or  causing  it  to  vibrate  and  finally  to  burn  out.  A  by  pass 
'M  b  check  valve  can  be  used  as  a  partial  safety  measure,  ^it  is 

k'or  filter  press  service,  a  steam  pump  is  most  desirable  It 
operates  under  a  constant  pressure  and  regulates  its  speed  again 
the  loatl  atitomatically.  The  fault  with  steam  pumps  is  the  ad 
JUS  lueiit  required  during  pumping  tt,  compensate  for  oad  changt 

cn  tne  rods  become  worn,  the 


the  sealing  unit  and  packed  for  slupinem. 
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packing  cannot  be  kept  tight  at  various  parts  of  the  stroke.  In 
all  above  cases,  the  material  of  construction  should  conform  to 
the  usage.  Where  acid  or  salt  lyes  such  as  sweet  water  are  being 
pumped,  all  internal  parts  should  be  of  bronze  or  brass,  otherwise 
iron  is  satisfactory. 

Lines  to  and  from  pumps  should  be  amply  equipped  with  steam 
and  air  inlets  so  that  they  and  the  pump  can  be  blown  out  each 
time  after  use.  Where  materials  may  solidify,  lines  should  be 
insulated.  Running  a  small  bore  copper  or  brass  steam  line  under 
the  insulation  often  helps  prevent  freeze-ups  in  cold  weather. 

Solids,  such  as  soap  powders  may  be  transferred  by  air  suction. 
Soda  ash  may  now  be  purchased  in  special  cars  adapted  for  such 
transfer.  The  requirements  are  an  air  pump,  6-10  inch  diameter 
pipe  and  the  necessary  cyclones  to  take  care  of  the  dust.  In  one 


installation  noted,  soap  beads  were  transferred  through  a  10  inch 
diameter  pipe  from  the  Spray  Dry  Tower  to  the  fourth  floor 
screening  process  for  a  distance  of  200  feet,  50  feet  of  which 
were  vertical.  This  type  transfer  was  claimed  to  give  less  break¬ 
down  of  the  product  than  by  bucket  or  screw  conveyor.  Screen¬ 
ing  operations  are  usually  conducted  to  separate  the  coarse  and 
fine  particles  of  a  product.  Belt  conveyors  are  common  for  flake 
transfer,  but  screw  and  bucket  conveyors  can  be  used  just  as  well. 

Packaging  methods  are  becoming  more  and  more  refined  in 
their  application,  and  it  pays  to  review  periodically  modern 
methods  available  to  see  if  improvements  can  be  made.  It  is 
common  practice  now  to  carry  the  variable  sized  containers  for 
several  products  along  ceiling  suspended  or  pit  conveyors  to  a 
common  universal  sealer,  and  hence  direct  to  storage.  Such  con¬ 
veyor  lines  may  run  hundreds  of  yards  in  length.  A  variety  of 

than  devices  prevent  jamming  much  more  efficiently 

if  an  operator  were  stationed  at  each  intersection.  Careful 
atten  ion  should  be  given  the  location  of  the  conveyor  used  to 
a  e  e  containers  from  the  packaging  machine.  It  should  hold 

f;  f  drift  when  boLs  are 

partly  filled,  and  the  filled  containers  should  be  released  onto  the 
mam  causeway  with  practically  no  effort  AfterT  ! 
is  filled,  100  ner  renf  ^be  container 

’  not  obtained  if  it  has  to  be 


re- 


u 
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toiiclied  in  any  way  prior  to  delivery  to  storage.  The  type  of 
conveyor  used  must  be  developed  to  suit  individual  use  and  in 
most  applications,  includes  several  or  more  types,  belt  roller, 
chutes,  etc. 

Certain  special  types  of  equipment  come  up  for  consideration. 
Soap  mills  are  obtainable  in  either  steel  or  granite.  Granite  mills 
have  long  been  standard  equipment  in  cake  soap  manufacture. 
Usually  four  rolls  constitute  a  set,  geared  so  that  each  roll  from 
bottom  to  top  has  a  slightly  greater  speed.  These  approximate 

rpm,  15  rpm,  22  rpm  and  35  rpm.  The  speed  of  the  last 
roll  is  about  three  to  four  times  that  of  the  first.  In  other  lines 
of  milling,  this  ratio  is  not  observed;  and  for  this  reason,  purchase 
of  mills  for  use  in  soap  requires  considerable  care.  If  4-roll  mills 
are  run  in  tandem,  frequently  they  are  adjusted  so  that  the  second 
set  runs  faster  than  the  first,  and  often  the  last  set  is  a  steel 
null.  The  faces  of  the  granite  rolls  must  be  smooth  and  uniform. 
They  can  be  ground  down,  but  this  is  an  exj)ensive  operation. 

1  he  bearings  must  be  good.  It  is  impossible  to  set  the  flake 
thickness  properly  on  a  mill  with  bad  bearings.  Spacing  l^etween 
rolls  usually  varies  from  0.030  to  0.060  of  an  inch,  and  calibra¬ 
tion  is  best  made  while  the  mill  is  operating  to  capacity  by  meas¬ 
uring  the  flake  thickness. 


Steel  mills  operate  at  higher  speeds  and  closer  settings  than 
granite  nulls,  Init  are  subject  to  roll  distortions  under  operating 
conditions  due  to  the  heat  developed.  Water  cooling  corrects  this 
defect,  but  even  under  such  conditions,  the  rolls  may  distort  unless 


the  inside  surface  of  the  roll  is  also  milled  smooth.  Abrasives  in 
soap  are  very  hard  on  a  mill.  If  abrasives  cannot  be  avoided 


IS  imparted  to  the  bar. 


rmer  but  are  also  ten  times  as  durable, 
manufacturer  uses  one  die  body  for  a 
I'avmg  tlie  name  on  a  removable  panel 


Crutcl,e.--LooWngJnto^t,,c^^.oPe^ 
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In  such  cases  the  design  should  include  a  line  around  the  panel 
edge  to  camouflage  the  edge  as  it  becomes  more  apparent  with 
wear.  Dies  used  on  abrasive  soaps  should  be  stainless  to  minimize 
wear.  For  fancy  bars,  pin  dies  are  frequently  more  practical  than 
box  dies.  Such  automatic  presses  are  available  on  the  market. 
Box  die  presses  may  be  obtained  to  press  one,  two  or  three  bars 
at  one  time,  hrequently  they  operate  to  give  a  ])reliminary  form¬ 
ing  kick,  followed  by  a  smaller  flnishing  one.  This  in  no  way 
reduces  the  over  all  speed,  which  may  be  as  high  as  150  bars  per 
minute. 

Vacuum  equipment  for  glycerine  recovery  varies  with  the 


specific  application,  but  usually  consists  of  one  or  more  steam 
ejectors  operating  at  100  or  more  pounds  of  steam.  Pumps  may 
be  used  in  certain  applications,  particularly  where  large  amounts 
of  watei  are  withdrawn  from  the  system  as  in  esterification  or 
bleaching.  In  any  case,  cooling  water  is  essential  and  frequently 
su])plied  from  a  cooling  tower. 

Most  Crutchers  have  a  capacity  of  1,000  to  5,000  pounds.  Thev 
may,  however,  run  as  high  as  40,000  pounds.  Soap  frames  are 
usually  movable  m  America;  although  in  some  countries,  notably 
.^ngland,  the  frames  are  built  stationary,  and  the  soap  is  run  into 
t  lem  through  long  wooden  troughs.  An  operation  of  this  tvpe 
requires  a  portable  slabber.  Also  in  luirope,  water  cooled  presses 
are  used  to  replace  framing  the  soap  altogether.  The  soap  is 
pumped  into  chambers,  much  as  cake  is  formed  in  a  filter  press 
Br.„e  .s  crculatal,  an<l  i„  a  few  „,i,n„e,s  ,l,e  soap  cools  and  „,av 
be  removed.  J  he  ch.ef  objection  is  that  the  soap  cools  uneveni;- 

drTi': 

do  t  ,1  Tr'’’’™  '>'■  ^-1’  l>owder,  it  i: 

-'--ted  in  this 


skill  in  soap-making  is  required. 


Chapter  III 


SOAP  WAKING  METHODS 

Soap  Maiiiifacliire  Classified  and  Deserihed 
According  to  Processes 


eOAIAION  soap  is  the  sotliiiiii  or  potassium  salt  of  the 
highei  fatty  acids.  Sodium  soap  is  termed  hard  soap; 
potassium  soap,  soft  soap.  The  same  fatty  acids  or  fats 
may,  of  course,  he  used  in  making  eitlier  type  of  soap.  This 
simple  method  of  classifying  soaps  is  hardly  adaptable  to  the 
yeat  number  and  varieties  of  soaps.  It  is,  therefore,  more  satis¬ 
factory  to  enumerate  soaps  according  to  their  appearance  or 
yssify  them  according  to  the  method  by  which  they  are  made, 
n  this  chapter  wo  will  classify  the  methods  of  mamifacture 
cescnbe  how  the  various  processes  are  carried  out,  and  outline 

the  yerations  necessary  to  complete  the  soap  in  the  form  in 
which  It  is  marketed. 

m  of  soap  may  appear,  there  are 

y  lamifications  and  refinements  in  which  empiricism  plays 

an  important  role.  We  find  that  most  soap  makers  a " "isualW 

men  who  have  come  up  through  the  ranks.  In  the  actual  boiling 

througiriono-  l’''®otical  e.xperience,  obtained  largely 

as  the  theoretical  aspects  of  soap  n.aki.?g  i ,  tl3  Vo hT 

soap  making  it  is  desirnidp  m  i  u  lo  carry  on 

it  L  „  11  oesiiable  to  have  the  practical  experience  but 
It  IS  equally  important  to  have  a  detailed  I  hut 

chemical  theory  involved  in  ,be  .  ‘'■'owledge  of  the 

a  limited  scient'ific  knowledge  the  8033™!- 

the  mechanical  operations  he  caride  V  f'" 

various  methods  of  soap  makiuD-  -n  I  classifying  the 

phase  of  operations  rather  than  thIVmiVV 
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M'hese  methods  may  thus  he  classified ; 


1.  d'he  method  known  as  the  fnlld)oiled  or  settled  process, 
d'his  consists  of  boiling  the  oils  and  fats  in  open  kettles  with 
open  steam  coils,  with  indefinite  (piantities  of  caustic  alkali  solu¬ 
tions,  bringing  about  the  saponification  gradually  until  all  the 
fats  are  completely  saponified.  1  his  method  may  be  further 
divided  into  methods  for  the  preparation  of  three  types  of  soap: 
(a)  hard  soaps  made  from  sodium  hydroxide,  in  which  the 
glycerine  is  removed  by  salting  out.  Ihis  process  ])roduces  a 
neutral  soap  quite  free  from  impurities.  Soaps  made  by  this 
process  are  superior  in  appearance,  color,  and  general  texture  to 
those  produced  by  other  methods,  provided  the  same  raw  ma¬ 
terials  have  been  employed  in  each  case.  The  settled  soap 
obtained  generally  contains  about  62  to  63  per  cent  total  fatty 
acids.  If  it  is  desired  to  lower  this  percentage  of  fatty  acids, 
this  must  be  done  by  a  subsequent  operation  after  the  soap  has 
been  removed  from  the  kettle,  (b)  Hard  soaps  with  sodium 
hydroxide  as  the  base,  in  which  the  glycerine  remains  in  the  soap. 
This  type  of  soap  can  be  illustrated  by  marine  coconut  oil  soaps 
(c)  Soft  potash  soaps,  in  which  the  glycerine  is  retained  m 

the  soap. 


2.  The  second  method  is  known  as  the  semi-boiled  process. 
In  this  process,  the  exact  amount  of  alkali  required  for  complete 
saponification  is  mixed  together  with  the  fat  or  oil  and  heate 
with  closed  steam  or  open  fire.  Mechanical  agitation  ,s  generally 
employed,  and  once  the  saponification  has  been  started,  it  is 
alhnved  to  go  to  completion  hy  itself.  The  time  .'•«l-rec  o 
make  soap  by  this  method  is  considerably  less  than  with  the 
boiled  process.  Practically  any  desired  percentage  under  63  per 
cent  total  fatty  acids  can  he  obtained  hy  adthng  water  oi  fill 
during  the  saponification.  -Ml  the  glycerine  is  retained 
soap  by  this  method. 

t  The  cold-made  process  consists  of  mixing  fats  and  oils 
Wi  h  aranicTnit  of  lye  calculated  to  saponify  slightly  less  than 
loo  per  cent  of  the  fatty  materials.  The  mass  is  agha  ed  nw 
nitclier  at  a  comparatively  low  tenii«rature,  usually  unde 
100°F.,  until  the  mass  begins  to  thicken  slightly  or  until  it 
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thick  enough  for  saponification  to  start.  The  thick  emulsion  is 
then  run  into  frames,  sufficient  heat  being  generated  to  continue 
the  reaction  within  tlie  frames. 

4.  The  so-called  “carbonate  saponification”  method  utilizes 
fatty  acids  and  alkaline  carbonates.  With  this  method  the  fatty 
acids  are  neutralized  directly  by  carbonates,  though  the  neutraliza¬ 
tion  is  usually  completed  by  the  use  of  a  caustic  alkali.  Agitation 
is  usually  required  in  this  method  and  carbon  dioxide  is  liberated. 
No  glycerine  is  obtained  directly  from  this  process  as  it  has 
previously  been  removed  by  splitting  the  fat  by  another  method 
of  sa|X)nification,  either  the  Tvvitchell  or  autoclave  process.  When 
the  mixture  of  soap  and  alkali  is  obtained,  the  method  of  finishing 
is  similar  to  that  of  the  full-lx)iled  method  though  fewer  changes 
and  washes  are  necessary. 

5.  Jet  saponification  may  be  applied  to  soap  making  by  a 
semi-continuous  method  whereby  the  oils  and  alkali  are  brought 
toother  in  proper  proportions  for  complete  saponification  in  a 
mixing  valve  or  other  device  which  brings  them  in  intimate 
contact  The  progress  of  saponification  depends  on  the  tempera¬ 
ture,  time  of  contact  and  efficiency  of  mixing. 

6.  As  an  alternative  to  jet  sai>onification  (5,  above)  fatty 
acids  may  be  employed  in  place  of  oils  or  fats,  with  carbonate 
replacing  part  or  all  of  the  caustic  soda.  This  method  differs 
from  carbonate  saponification  primarily  in  its  method  of  applica¬ 
tion.  Both  0  and  6  lend  themselves  to  continuous  soap  making. 

7.  Miscellaneous  methods  of  saixinification.  Some  of  these 
methods  may  be  practical  for  the  small  soap  maker,  oirs  "s 
potential  steps  toward  continuous  processes. 


Tile  Fiill-Boilecl  Process 

QK  tl.e  four  general  n.ethcxls  usually  use<l  in  soap  .naking  and 

full  I '  ^  outlined,  the  one  most  generally  employed  fs  the 

full-bo.led  process  to  form  a  soda  soap.  This  process  requires  a 

lyes,  the  amount  of  steam  to  be  used,  the  amount  of TaU  ortrhte 
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to  lx:  added  from  time  to  time,  and  the  period  of  settling,  all 
influence  the  quality  of  the  finished  soap  base. 


Tlie  full-boiled  process  is  carried  on  by  a  series  of  operations 
or  manipultaions  which  the  soap  maker  terms  “changes.”  It  is 
possible  to  make  a  full-boiled  soap  by  as  few  as  two  of  these 
changes,  namely  the  strong  change  and  the  fit  or  finish.  Strong 
changes  refer  to  the  operation  of  completely  saponifying  the  fat 
or  oil  and  graining  and  washing  with  lye.  The  objection  to 
carrying  on  this  method  l)y  two  operations  is  that  it  cannot  be 
universally  employed  owing  to  the  complications  which  arise 
in  using  up  the  partly-spent  lye  which  is  produced  by  the  strong- 
change.  It  is  possible,  however,  to  make  a  full-boiled  soap  which 
is  satisfactory  from  all  angles  by  using  only  three  operations. 
I  he  additional  operation  solves  the  problem  of  disposing  of  the 
partly-spent  lye.  The  objections  to  less  changes  are  that  the 
recovery  of  glycerine  is  not  as  complete  as  it  might  be,  and  the 
color  of  the  finished  soap  suffers  somewhat.  When  these  con¬ 
siderations  are  taken  into  account,  it  seems  preferable  to  carrv 
on  the  full-boiled  process  with  four  or  five  changes,  as  the 
maximum  of  glycerine  is  thus  recovered  and  a  better  color  is 
obtained  in  the  finished  soap,  even  though  additional  labor  and 
steam  consumption  add  to  the  cost. 


It  sliould  be  mentioned  at  this  iioint  that  variations  of  the  pro¬ 
cedure  of  carrying  on  these  changes  are  possible.  As  stated  in 
a  previous  paragraph,  tlie  two  necessary  operations  would  be 
(1)  tlie  strong  change  and  (2)  the  finish.  Wliere  three  opera- 
tions  are  carried  on,  we  woiilil  liave  (1)  a  partial  saponificLion 
killing  change  with  a  salt  or  brine  wash;  (2)  the  strong  change 

lie  n  ? 

U)  the  partial  saponification  and  brine  wash;  (2)  a  further 
saponification  with  a  brine  wt^^It  M  wi  .  luiuiei 

Pletioii  of  ili.  "“h.  (-1)  the  strong  change  or  coin- 

1  etio  1  of  the  saponification  and  (4j  ,|,e  finish.  Wlien  five 
operations  are  carried  on,  I  n  (  ’)  -.nil  ,  ,, 

partial  saponifications  wiihSwi’n^!.;:;;! °‘' 
could  he  suhstitiited  for  the  third  or  even  th  ’  i  ‘  ’ 

0)  the  strong  change  and  (S)  the  finish.  i 
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Some  soap  makers  use  still  different  variations  in  carrying 
out  the  change  operations.  As  an  example,  the  following  pro¬ 
cedure  might  be  used:  fl)  partial  saponification  with  brine 
wash;  (2)  partial  saponification,  second  brine  wash;  (3)  the 
strong  change;  (4)  the  third  salt  or  brine  wash  and  (5)  the 
finish.  Or  again  it  might  be  as  follows:  (1)  and  (2)  partial 
saponification  with  brine  wash;  (3)  and  (4)  strong  changes; 
and  (5)  the  finish. 


There  is  sound  reasoning  for  the  variations  in  the  process 
which  are  outlined.  For  example,  there  are  times  when  certain 
types  of  soap  should  contain  an  extremely  low  percentage  of  free 
alkali,  and  the  presence  of  a  greater  amount  of  salt  than  usual 
is  not  objectionable  in  the  finished  soap  base.  In  this  case  the 
procedure  of  brine  wash,  brine  wash,  strong  change,  brine  wash 
and  finish,  would  fit  the  conditions  perfectly.  Following  this 
order  of  changes,  one  salt  or  brine  wash  is  employed  after  the 
strong  change  for  the  purpose  of  washing  out  more  thoroughl} 
the  excess  of  free  alkali  left  in  the  soap  after  the  strong  change 
lye  has  been  drawn  off  the  kettle.  This  order  of  processing 
leaves  the  soap  comparatively  free  of  uncombined  alkali,  but  the 
soap  thus  made  includes  a  slightly  higher  percentage  of  sodiuni 
chloride.  This  presence  of  sodium  chloride  may  or  may  not  he 
objectionable,  depending  upon  the  type  of  soap  to  be  produce(  . 


In  re^^ard  to  glycerine  recovery,  it  is  usually  uneconomical  to 
wash  the  soap  below  0.2  per  cent.  More  frequently,  the  glycerine 
content  will  be  up  around  0.7  or  even  1.0  per  cent.  If  the  average 
glycerine  content  of  fats  and  oils  charged  to  the  keUle  is  10 
per  cent,  then  0.7  per  cent  left  in  the  soap  represents  /  per  cen 
I,f  the  total  glycerine  present.  If  the  glycerine  left  m  soap  is 
reduced  to  0.2  per  cent  or  2  per  cent  of  the  total  g>ceiine  aval 
able,  there  is  a  net  gain  in  recoverable  glycerine  ot  ^  per  ceiR 
or  6.25  per  cent  on  the  basis  of  80  per  cent  crude.  I  he  degr  e 
to  which  a  soap  can  be  washed  free  of  glycerine  depends  largely 
on  how  fast  the  soap  must  be  turned  over,  the  lye  storage  spac  , 
evaporator  capacity,  the  cost  of  evaporation,  the  price  of  glyceiine, 
etc  Periodic  stoci  takiog  o,t  tids  point  should  be  done  by  every 
soap  maker.  For  e.xa.nple,  with  glycerine  lye  runmng  ab, 
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1.20  lbs.  per  1.0  lb,  of  finished  kettle  soap,  the  normal  boiling- 
operation  will  give  a  5  per  cent  glycerine  lye  with  about  0.5 
Ijer  cent  glycerine  left  in  soap.  Decreasing  the  washing  to  a 
ratio  of  1  lb.  of  lye  per  lb,  of  soap  may  conceivably  increase  the 
glycerol  in  the  lye  to  7  per  cent  and  the  glycerol  left  in  soap  to 
0.7  per  cent.  These  figures  can  be  used  only  as  rough  guides, 
since  each  soap  boiler  even  following  what  is  considered  good 
practice  will  vary  the  procedure  somewhat  in  the  method  used. 

The  re-circulation  of  lyes  from  kettle  to  kettle  is  another  factor 
greatly  favoring  high  glycerine  yield  in  the  spent  lye.  This 
system  is  frequently  known  as  the  counter-current  system  of 
washing  whereby  the  seat  from  a  third  wash  is  used  in  making- 
up  the  second  wash  on  another  kettle.  The  resulting  seat  is  then 
used  for  making  up  the  first  wash  for  a  third  kettle,  etc.  Finally 
the  killing  seat  lyes  or  spent  lyes  are  transferred  for  glycerine 
recovery.  This  method  has  its  limitations,  of  course;  it  is  not 
possible  unless  production  is  on  a  fairly  large  scale.  Furthermore, 
soaps  should  be  grouped  somewhat.  Toilet  soaps  should  not  come 
in  contact  with  lyes  from  inferior  grade  soaps  or  soaps  contain¬ 
ing  rosin.  Using  this  system  it  is  possible  to  run  spent  lyes  as 
liigli  as  12  per  cent  with  the  glycerine  left  irr  soap  averaging  as 
low  as  0.4  per  cent.  With  0.7  per  cent  glycerine  left  in  soap,  tire 
.spent  lyes  can  be  made  to  run  up  to  15  per  cent  and  liigher. 


The  Killing”  or  First  Brine  Change 

"po  obtam  a  niore  thoruugl,  understanding  of  tlie  operations 
carried  out  nr  making  soap  by  the  full-boiled  process  at 
tention  wil]  be  focused  on  a  concrete  e.xample.  We  lill  use  the 

. . .  «"■"»  "i-ie  a.,, 

Assume  that  we  charge  the  kettle  as  follows: 

1  allow  ^ 

Coconut  Oil 
Rosin  \V\\’ 

,,,,  20,000ll 

souie'c  “brcerti  i:,",'" 

•l>at  it  is  unusual  espech  I 

usual,  especially  since  we  are  describing  a  toilet  soap. 
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We  grant  that  the  presence  of  rosin  is  unusual,  but  it  has  been 
added  for  those  who  may  desire  rosin  in  such  a  soap  and  better 
to  indicate  the  operations.  The  (piantity  of  the  charge  in  no 
way  changes  the  l)oiling  procedure. 


Much  care  must  be  exercised  in  selecting  the  raw  materials 
for  making  toilet  soap  base.  The  mixture  used  most  commonly 
for  this  base  is  tallow  and  coconut  oil.  The  proportion  of  oil  to 
tallow  may  be  varied  within  certain  limits  according  to  the  desire 
of  the  manufacturer.  It  is  customary  to  use  about  75  per  cent 
tallow  and  25  per  cent  coconut  oil.  When  the  price  of  coconut 
oil  increases,  the  natural  tendency  is  to  cut  down  on  the  per¬ 
centage,  and  as  little  as  10  per  cent  of  this  oil  may  be  used. 


When  this  is  done,  however,  and  the  titer  of  the  tallow  is 
high,  the  soap  may  crack  after  milling  and  plodding.  In  order 
to^overcome  this  difficulty,  a  percentage  of  white  grease  should 
replace  part  of  the  tallow.  The  addition  of  the  grease  lowers 
the  titer  of  the  fat  charge,  makes  a  softer  soap,  and  thus  tends 
to  prevent  the  cracking  of  the  finished  cake.  However,  there 
may  be  a  tendency  when  grease  is  used  m  a  toilet  soap  base  to 
spot  or  yellow  the  finished  white  soap.  Anti-oxidants  are  used 
to  overcome  this  trouble.  From  10  to  25  per  cent  grease  is  usually 
sufficient  to  make  the  necessary  corrections.  At  tunes  it  is  also 
advisable  to  make  a  soap  base  consisting  of  palm  oil  and  coconut 
oil  in  the  proportion  of  about  75  per  cent  palm  oil  and  25  per  cent 
coconut  oil.  The  addition  of  palm  oil  makes  a  rather  dark  cream 
soap.  Tallow,  or  even  olive  oil  foots,  may  also  he  used  m  th.s 
charge,  the  tallow  and  olive  oil  replacing  part  of  the  palm  oil. 

When  tallow  is  selected  for  the  manufacture  of  a  toilet  soap 
,,ase.  it  is  ttcccssary  that  the  color,  the  titer,  the 
free  fatty  acids,  and  the  odor  be  considered  carefu  1>.  lo  produc 
alltisfactory  white  soap  base,  the  tallow  shot.Ul  bleach  to  a  max- 

IT  ^  r  )"Tt  .T: 

should  he  added  as  just  outlined.  Ihe  peicenta„ 
TlteTd'L''iTT'Ttd!ratrT’ th°e  yfem  of  soap  which  may 
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be  expected.  The  odor  of  the  tallow  must  be  clean  and  sweet, 
otherwise  it  is  very  possible  that  the  disagreeable  odor  of  the  fat 
will  be  carried  over  to  the  soap  base  and  necessitate  the  addition 
of  more  perfume  or  even  ruin  the  perfume  which  may  be  added. 


The  same  routine  which  governs  the  selection  of  tallow  should 
apply  to  the  coconut  oil  used  for  toilet  soap  base.  The  percentage 
of  free  fatty  acids,  the  color  and  the  bleaching  quality  are  im¬ 
portant.  ^  Then  too,  the  oil  should  be  of  a  quality  which  has  not 
been  processed  previously  for  removal  of  some  of  the  stearin. 
It  should  be  of  such  a  nature  that  it  can  be  bleached  to  a  maximum 
of  2  red  and  10  yellow  on  the  Lovibond  Colorimeter.  If  palm 
oil  is  used,  it  should  be  of  the  better  grades  such  as  Lagos,  Plan¬ 
tation  or  Sumatra.  Should  rosin  be  used  in  the  toilet  soap  base, 
the  amount  should  not  exceed  2  or  3  per  cent  and  the  very  best 
guide  water  white  rosin  should  be  employed.  Rosin  is  added  to 
toilet  soap  base  because  it  is  claimed  that  it  assists  in  holding  or 
fixing  the  perfumes  although  many  soap  makers  do  not  con¬ 
sider  it  a  desirable  addition. 


The  lyes  used  to  make  a  white  toilet  soap  base  should  be  light 
in  color,  if  half-spent  lyes  are  used.  It  is  much  better,  however, 
to  use  freshly-made  lyes.  The  salt  should  also  be  fresh  if  pos- 
silile,  and  not  that  recovered  from  the  glycerine  evaporator. 

lo  carry  out  the  killing  change  with  the  charge  stated  above, 
about  10,000  lbs.  of  tallow  and  2,000  lbs.  of  coconut  oil  are  either 
I  iped  oi  lun  by  gia\ity  into  the  soap  kettle.  The  steam  on 
le  open  steam  coils  is  turned  on  and  just  enough  steam  is 
admitted  to  agitate  the  fats  gently.  Then  the  caustic  soda  lye 
(strong  lyes  from  previous  boils  may  be  used  iu  this  case)  is 
gratlually  run  m  through  a  spray  pipe.  Gentle  boiling  is  con- 
t  nue<l,  and  after  a  period,  the  mass  in  the  hettle  begins  to  thicken 
due  to  a  partial  saponification  of  the  fats. 

Should  the  contents  of  the  kettle  show  a  tendency  to  becon,» 
lick,  salt  is  added  to  check  this.  Soap  makers  refer  to  this 

-saponified  fra'.::;  L  St  Soi'r  Sr 

of  salt  to  be  adderl  tn  ^  out.  I  he  amount 

ailckd  to  p.  event  this  condition  cannot  lx.-  given 
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exactly,  but  from  200  lbs.  to  400  lbs.  will  usually  be  sufftcient 
for  the  charge  indicated.  Since  higher  percentages  of  coconut  oil 
and  palm  kernel  oil  favor  a  rapid  thickening  or  bunching,  it  is 
advisable  to  have  salt  present  in  the  kettle  from  the  very  begin¬ 
ning  in  such  cases.  On  the  other  hand,  if  the  lye  is  added  too 
rapidly  and  the  mass  in  the  kettle  assumes  a  granular  appearance, 
the  lye  should  be  shut  off.  Water  should  then  be  run  to  the 
kettle  until  the  mass  smoothes  out  again. 


Another  necessary  precaution  is  controlling  the  swelling  of 
the  mass  in  the  kettle.  If  this  swelling  goes  on  too  quickly,  the 
whole  charge  is  apt  to  run  over.  When  the  danger  of  swelling 
appears,  the  steam  should  be  shut  down  and,  if  this  is  not  sufficient 
to  stop  it,  cold  water  should  be  run  into  the  kettle  at  once.  This 
cold  water  should  be  available  from  a  large  line  under  as  great  a 
pressure  as  is  available.  The  water  outlet  arrangement  should 
be  of  such  a  nature  that  it  can  be  sprayed  over  the  entire  surface 
of  the  mass  in  the  soap  kettle.  In  some  cases  long-handled  paddles 
are  used  where  there  is  danger  of  the  kettle  running  over.  The 
paddling  of  the  soap  on  the  surface  pennits  the  escape  of  heat 
and  steam  and,  thereby,  assists  in  checking  the  swelling. 


After  the  fat  charge  and  lyes  in  the  kettle  have  been  boiled 
for  the  reqnired  length  of  time,  a  small,  nnifonn  santple  .s  taken 
from  the  kettle  with  a  trowel  or  a  wooden  paddle.  A 
the  sample  is  then  cooled  between  the  thumb  and  fingeis. 
t  e  sCon  the  finger  is  tonched  to  the  tip  of  the  tongue.  If  the 
e  Zs  sensed  is  strong  or  very  sharp,  an  excess  an.onnt  of 
;  is  wesent.  If  there  is  no  bite,  more  lye 
L  the  case  of  a  strong  bite  the 
Another  sample  is  taken  and  tastec  as  )e  or  . 

oi  brt|>.is^est  ^hen  only  a  w.ak  bite 

;r.S  r  r-i. «... r;:", 

. . 
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somewhat  by  the  amount  of  steam  condensed  in  the  kettle.  The 
thickness  of  the  soap  is  influenced  also  by  the  amount  of  water 
used. 

.At  this  stage  of  the  change,  if  the  soa})  is  too  thick,  it  is 
necessary  to  add  water  and  possibly  lye  to  thin  out  the  mass. 
'I'liis  the  operator  does  while  taking  the  precaution  of  maintaining 
the  boil  in  the  kettle  as  the  water  is  being  run  in.  It  is  a  danger¬ 
ous  j)rocedure  to  run  in  water  so  rapidly  as  to  cool  off  the  inas.^ 
and  “lose  the  boil.”  Not  only  does  this  aj)ply  to  adding  water 
but  also  to  the  addition  of  lye.  If  the  lye  is  run  in  too  raj)idly. 
it  settles  to  the  bottom  of  the  kettle.  1  he  steam  accumulates 
underneath,  and  when  sufficient  pressure  is  built  up,  breaks 

through  with  more  or  less  yiolence,  causing  the  kettle  to  boil  oyer 
yiolently. 


It  re(juires  considerable  judgment  and  exj)erience  to  maintain 
precisely  the  proper  condition  of  the  mass  in  the  kettle.  The  addi¬ 
tion  of  too  much  water  makes  it  im[)ossible  to  carry  on  proper 
boiling  and  causes  the  i)roduction  of  too  much  spent  lye.  This 
also  re(ju:res  the  use  of  an  unnecessary  amount  of  salt  to  grain 
out  the  mass  properly  for  the  second  change.  Then  too.  it  is 
possible  to  charge  the  kettle  beyoinl  its  cai)acity  so  that  the  boil¬ 
ing  oj)eration  cannot  be  carried  out  adyantaQeously 

When  the  mass  m  the  kettle  is  tested  with  a  0.5  per  cent 
alcoholic  solution  of  idienolphthalein,  the  pink  color  should  de- 
yelop  slowly  when  a  few  drops  of  the  indicator  are  added  to 
t  le  tmger-cooled  samjjle  described  aboye.  At  this  stage,  the  soap 
will  run  off  a  hot  trowel  rapidly  as  a  thin,  heayy  li(iuid  d'he 
mass  IS  now  ready  to  be  “grained  out”.  This  is' another  term 

in  clc«TiI,ing-  soap  .oaking 


(.nulling  soap  for  a  brine  cliange  sticli  as  we  are  consideriii.v 

:::  ,rr'::Lr  Tt::,::;!' 

Jlircclly  lo  the  kettle.  Either  tlie  dry  salt  or  the  hHne'will'accor 
pll^h  the  graining  operation,  thoiioffi  a  brino  ..if- 

satisfactory.  The  ativantages  of  tisiitg  hri.te  are'That'  h  ‘  '"T 
c  istr.  cited  over  a  greater  surface  of  the  kettle,  thereby  permitling 


o 


SOAP  MAKING  METHODS 


127 


a  more  even  distribution  of  the  salt  in  the  mass,  d'hen  too,  tliere 
will  be  no  accumulation  of  undissolved  salt  at  the  bottom  ot  the 
kettle  such  as  often  results  when  dry  salt  is  added  to  the  soap 
too  quickly. 

Other  advantages  in  using  brine  are  the  economy  in  labor 
obtained  by  dissolving  the  salt  directly  from  the  glycerine  evap¬ 
orator  and  pumping  the  hrine  into  storage  tanks  above  the  kettles. 
It  is  necessary  when  hrine  is  used  to  be  certain  that  too  much 
spent  lye  is  not  produced  in  the  soap  kettle  by  the  addition  of  the 
salt  solution.  This  adjustment  is  accomplished  when  the  water 
is  added  to  the  kettle,  during  the  operations  previously  described. 


To  carry  out  the  graining,  the  salt  or  brine  is  added  while  the 
kettle  is  boiling.  A  considerable  quantity  of  salt  must  be  added 
before  the  graining  is  evident.  The  first  change  in  appearance  is 
indicated  when  the  soap  becomes  rough  and  cracked  looking 
instead  of  having  a  smooth,  silky  appearance.  If  more  salt  is 
added,  this  curd-like  appearance  becomes  more  and  more  apparent 
until  the  point  is  reached  where  a  sample  of  soap  taken  from  the 
kettle  by  means  of  a  trowel  separates  into  soft  soap  grains  and 
deal  lye.  At  this  point,  the  soap  has  very  much  the  appearance 
of  sour  milk  just  before  the  curd  is  separated  from  the  whey  for 
the  manufacture  of  cottage  cheese.  The  curd  or  grain,  however, 
m  the  case  of  soap  is  softer  and  quite  a  hit  larger.  When  this 
point  IS  reached,  the  addition  of  salt  is  discontinued  and  the  kettle 
IS  boiled  for  a  short  while  longer,  so  as  to  assure  a  thorough 
mixing  of  the  salt  solution  throughout  the  soaii.  Should  too 
much  salt  have  been  added  and  the  grain  become  too  hard  this 
can  be  corrected  by  the  addition  of  more  water 


I  he  addition  of  salt  solution  to  the  liartially-saponified  soap 

f'-  "ater.  1  l„s  ,s  due  to  the  fact  that  .soa],  is  practically 
nsoine  m  a  salt  solution  of  sufficient  strength.  The  percentao-e 
of  salt  required  to  carry  out  this  result  in  the  Ive  is  anywhere 

the'"  /  S'yeerine  which  has  hcru  produced  hy 

.  'e  <'’e  glycerine,  howeyer,  is  included  in  tl...  -  O  V 
-es  to  the  top  of  the  hettle  and  fnrther  Jl';:':, 
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necessary  to  recover  the  additional  glycerine.  The  amount  of 
glycerine  contained  in  the  lye  varies  anywhere  from  1  to  7  per 
cent  depending  on  the  quality  of  the  fats  used  and  the  change 
which  is  being  carried  out.  In  this  first  change,  the  lyes  are 
much  richer  in  glycerine  than  in  later  changes.  The  lye  also 
contains  a  certain  percentage  of  free  alkali  as  caustic  soda  and 
some  as  sodium  carbonate.  When  a  change  is  carried  out  pro¬ 
perly,  the  alkalinity  of  these  lyes  should  average  around  0.3 
per  cent,  as  sodium  carbonate.  The  lyes  also  contain  a  good 
quantity  of  the  impurities  which  may  have  been  present  in  the 
original  tallow  or  coconut  oil. 

When  the  proper  stage  for  the  almost  complete  separation  of 
soap  and  lye  is  obtained,  as  is  indicated  by  the  trowel  test,  the 
steam  is  shut  off  to  allow  the  kettle  to  settle.  During  this  settling 
operation  the  lyes  go  to  the  bottom  of  the  kettle,  leaving  the 
soap  and  unsaponified  fat  floating  on  top.  In  this  change  the  lyes 
are  referred  to  as  “spent  lyes”.  It  is  advisable,  just  before  the 
settling,  to  draw  off  a  small  sample  of  the  soap  mass  and  allow 
it  to  cool  in  order  to  observe  if  the  lye  is  clear  when  the  soap 
has  cooled.  Should  this  not  be  the  case,  further  boiling  and  the 
addition  of  more  salt  are  necessary.  When  the  lye  is  satisfactorily 
clear,  the  mass  in  the  kettle  is  allowed  to  settle.  It  is  preferable 
that  this  should  be  done  over  night,  but  in  no  case  should  the 
settling  time  be  less  than  three  hours,  as  with  a  longer  period  a 
better  settle  is  obtained  and  the  next  change  and  subsequent  oper¬ 
ations  can  be  conducted  more  easily. 


Second  Brine  Change 

^FTER  the  kettle  has  settled  the  reiii.lred  length  of  time  the 
next  operation  is  to  draw  ofif  the  spent  lyes  throngh  a  va'h'e 
at  the  bottom  of  the  kettle.  It  is  advisable  that  a  sample  of  this 
y  taken  near  the  very  beginning  of  the  drawing-ofif  operation 
nd  tested  for  alkalinity.  The  method  used  for  testing  ire  wdll 
>e  found  ,n  subsequent  chapters,  where  the  recovery  of^glycerine 
.s  discussed.  It  is  well  to  state  here  however  that  tf 

— traitii.^^ 

eady  stated,  a  percentage  of  0.3  per  cent  calculated 
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as  calcium  carbonate  should  be  easily  obtainable  if  the  first  change 
has  been  carried  out  carefully.  The  percentage  should  run  lower 
than  this  figure  rather  than  higher.  If  the  spent  lyes  contain  a 
considerable  excess  of  alkali,  this  not  only  represents  a  loss  in 
caustic  soda  used  for  saponification,  but  also  causes  further  ex¬ 
pense  since  the  excess  alkali  must  be  neutralized  with  acid  in  the 
purification  of  the  lyes  for  glycerine  recovery.  The  addition 
of  sulfuric  acid  if  used  to  l)rino-  about  this  neutralization  in- 

o 

creases  the  percentage  of  sodium  sulfate  in  the  salt  recovered 
and  thus  entails  a  loss  in  the  graining  power  of  salt,  because  a 
high  content  of  sodium  sulfate  in  salt  makes  it  unsuited  for  best 
graining  operations. 


If  the  test  is  satisfactory,  then  the  operator  continues  to  run 
off  the  spent  lye  from  the  kettle.  These  lyes  are  held  in  storage 
tanks  until  cool,  and  then  sent  to  the  glycerine  treatment  tank  for 
further  purification  for  glycerine  recovery.  It  is  well  to  run  these 
lyes  off  through  an  arrangement  whereby  the  operator  can  notice 
•quickly  when  the  soap  appears  through  the  pipe  line.  When  this 
happens,  the  valve  is  closed  immediately  and  any  soap  which 
mav  remain  in  the  pipe  line  is  blown  back  into  the  soap  kettle. 


Should  the  lye  test  too  highly  alkaline,  it  is  necessary  to  rebo.l, 
adding  a  sufficient  (juantity  of  fat  or  fatty  acids  to  neutralize  the 
excess  alkali.  If  this  is  not  convenient,  then  the  lye  may  be  dtawn 
into  another  tank  or  into  another  soap  kettle  and  its  alkalinity  re¬ 
moved  by  adding  to  it  fresh  fats,  very  much  as  we  will  describe 
under  the  “strong  change”  lyes.  In  any  event,  the  alkalinity  of 
the  lye  should  be  corrected. 


After  the  spent  lye  has  been  drawn  off  completely  fiom  the 
soap  kettle,  the  first  operation  consists  of  turning  on  the  open 
steam  coil  gradually  until  the  soap  in  the  kettle  boils  quite 
vigorously.  As  this  boiling  continues,  the  soap-boiler  turns  on 
the  water  and  continues  the  boiling  until  the  soap  is  thinned  out 
so  that  it  is  smooth  and  slimy  in  appearance  or  reaches  die  con¬ 
dition  which  is  referred  to  by  soa[)  makers  as  closed.  Theie 
will  be  no  particular  difficulty  encountered  in  obtaining  this  con¬ 
dition  if  the  soap  maker  has  conducted  properly  the  operations 
described  under  the  first  change. 


S()Al>  MAKING  MKT  HODS 


131 


Should  the  condition  occur,  however,  where  tlie  soap  remains 
grained  or  open  after  continued  boiling  and  the  addition  of  the 
proper  amount  of  water,  the  error  is  due  to  one  of  several  things. 
First,  it  may  be  that  not  all  the  lye  from  the  first  brine  change 
has  settled  out  properly.  Sec(3nd,  it  is  j)ossible  that  if  dry  salt  has 
been  used  to  bring  about  the  grain,  this  has  not  all  dissolved  in 
the  lyes  and  is  now  going  into  solution  with  the  result  that  the 
soap  again  becomes  grainy.  If  this  difficult}^  is  encountered,  the 
best  procedure  to  follow  is  for  the  operator  to  grain  out  the  kettle 
again,  as  already  described  under  the  first  brine  change.  It  is  also 
l)ossible  that  the  continued  saponification  of  the  unsaponified  fat 
in  the  kettle  may  be  carried  out  without  again  graining  out  the 
soap.  It  should  be  remembered,  however,  that  there  must  be 
sufficient  kettle  room  allowed  to  accomplish  this  saponification 
satisfactorily.  Not  only  is  this  true,  but  the  presence  of  the  salt 
will  cause  further  saponification  to  proceed  at  a  much  slower  rate 
and  the  proper  settling  out  of  the  lye  from  the  second  salt  chaim-e 
will  be  less  certain  than  if  all  the  salt  has  been  removed. 

Should  no  difficulty  be  encountered  in  closing  the  soap  in  the 
vettle,  the  rest  of  the  tallow  and  coconut  oil  indicated  in  the 
Ji.arge  .s  added  to  the  kettle  while  it  is  hoilittg.  Caustic  soda 
ye  ts  the.,  added  to  the  kettle  i.,  exactly  the  sau.e  way  as  that 
lescr.hed  i..,der  the  hrst  salt  cha.,ge.  Whe..  all  the  fat  or  ,jil 

be  ki;;  Jr  -'<■«>.  *i--i  ca.. .....st 

til.  .  -o  ■  sufificte..t  caustic  soda  j. reset  to  cot.inlete 


:mge. 


llie  Strong  Change 

^ilL  stiong  change  is  an  important  operat 
>y  the  full-boiled  proce.ss.  Its  purpose 
pe  ey  tie  charge  in  the  soap  kettle  by  “kill] 


in  making  soap 
saponify  coni- 
or  saponifying 
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the  last  traces  of  fat  and  oil.  Furthermore,  it  serves  the  purpose 
of  washing  out  the  excess  of  salt  which  is  present  in  the  soap 
from  the  first  two  brine  changes.  If  rosin  is  added,  as  we  have 
indicated  in  our  typical  charge,  it  is  added  to  the  kettle  during 
this  change.  It  is  not  necessary  with  the  small  addition  of  rosin 
indicated  to  saponify  it  or  neutralize  it  separately.  However, 
should  larger  percentages  of  rosin  be  added,  as  would  be  the 
case, ill  certain  yellow  laundry  soaps,  then  it  would  be  advisable 
to  make  the  rosin  soap  separately. 


The  first  step  in  making  the  strong  change  is  to  draw  off  the 
spent  Ives  from  the  preceding  l)rine  wash,  taking  the  usual  pre¬ 
caution  to  test  the  lye  in  order  to  determine  if  it  is  of  suitable 
alkalinity  to  be  sent  to  the  glycerine  plant.  When  the  operator 
is  satisfied  that  this  is  the  case,  the  procedure  already  described 
is  used  in  drawing  off  these  lyes.  After  the  lye  has  been  entirely 
drawn  off,  the  steam  on  the  open  steam  coil  of  the  soap  kettle  is 
opened  gradually.  When  the  contents  of  the  kettle  boil  satis¬ 
factorily^  water  is  added  and  the  boiling  is  continued  until  the 
soap  in  the  kettle  assumes  the  closed  condition  described  undei 
the  second  brine  wash.  When  this  condition  is  attained,  lye  is 
added  slowly,  but  not  continously.  The  best  procedure  is  to  add 
the  caustic  soda  solution  for  a  few  moments  and  then  discontinue 
the  addition  until  it  has  been  boiled  thoroughly  into  the  soap 
in  the  kettle  so  as  to  produce  a  homogeneous  mass. 

It  is  not  possible  to  state  defi.btely  tlie  an.ont  of  lye  required 
to  saponify  completely  atnl  grain  out  the  eharge  ,n  the  kettle  at 
this  point.  This  amount  rlepends  upon  the  quantity  of  rvatei 
pvesent  in  the  soap  mass  and  also  upon  the  strength  or  density 
of  the  lye  which  is  being  adtled.  As  a  general  rule,  it  is  desiral  e 
to  have  the  lye  of  as  great  a  density  as  iKtssible.  t  is  possible  to 
secure  the  desireil  condition  with  lyes  testing  as  low  as  -5  b  ^ 
,  anv  circumstance,  it  is  necessary  that  the  contents  o  th  kettl 
be  kept  boiling  continuously  and  if  the  lye  additions  should  cod 
the  slap  to  anoint  where  the  boiling  is  lost,  the  addition  of 
Ive  must  be  discontinued  immediately.  Here  again  we  have  the 
^ssibility  of  the  lye  going  to  the  bottom  of 

a  boil-over  when  the  steam  pressure  overcomes  the  lye  pressure. 
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The  addition  of  lye  is  continued  intermittently  until  the  soap 
assumes  a  grain  having'  the  same  appearance  as  that  ahead\ 
described  under  the  first  brine  change.  When  soap  is  grained 
with  lye,  however,  the  grains  or  curds  are  somewhat  larger  than 
those  produced  by  brine  and  have  a  softer  appearance. 

After  the  now  completely  saponified  soap  in  the  kettle  has 
been  boiled  a  sufficient  length  of  time  and  is  properly  grained, 
the  steam  is  shut  off.  The  lyes  which  settle  to  the  bottom  of  the 
kettle  should  be  permitted  to  settle  out,  preferably  over  night, 
although  3  or  4  hours  settling  will  suffice  if  time  is  at  a  premium. 
It  should  be  remembered,  that  less  difficulty  will  be  encountered 
in  later  operations,  if  ample  time  is  permitted  for  settling. 

The  lyes  obtained  from  this  change,  which  are  termed  “half- 
spent  lyes”  or  “strong  lyes,”  need  not  be  tested  for  alkalinity, 
since  they  are  not  used  for  glycerine  recovery.  They  are  drawn 
off  to  separate  storage  tanks  where  they  are  kept  until  it  is  desired 
to  use  them  for  further  saponification  with  a  fresh  charge  of  fats 
and  oils  as  we  have  indicated  under  the  first  brine  change. 


The  Rosin  Change 

P^OSIN  of  various  grades  is  added  to  soaps  made  by  the  full- 
boiled,  settled  process,  especially  yellow  laundry  soaps.  A 
rosin  change  is  advisable  in  cases  where  a  considerable  percentage 
of  rosin  IS  added  to  the  soap  base.  The  rosin  or  rosin  soap  Is 
usually  added  directly  following  a  previous  brine  change.  After 
the  lye  from  the  previous  salt  or  brine  wash  has  been  drawn  from 
t  le  kettle  as  already  directed,  the  steam  through  the  open  coils 
of  the  soap  kettle  is  turned  on  and  the  soap  mass  is  boiled.  Suf- 
cient  water  is  then  added  to  thin  out  the  soap  in  the  kettle  When 
the  soap  ,s  smooth  and  in  a  closed  condition,  enough  salt  or  briite 
s  added  to  gram  it  out.  It  is  unnecessary  at  tliis  point  to  test  the 
ye  for  complete  separation  or  alkalinity.  The  rosin  may  now  be 
added  either  in  the  form  of  pieces  well  broken  up  directirLm 

rosiii'soai.  ^ 

The  decision  as  to  the  form  in  which  to  add  rosin  is  influenced 
y  ocal  conditions  in  the  soap  plant,  the  grade  of  rosin  used  and 
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the  ([iiality  desired  in  the  linished  snap.  Jh’ovided  a  good  grade 
t)f  rosin  is  used,  it  is  satisfactory  to  add  it  directly  to  the  soaj) 
kettle  in  the  form  of  broken-up  lumps.  If,  on  the  other  hand, 
inferior  grades  of  rosin  are  used,  it  is  advisable  to  saponify  the 
rosin  separately  in  another  kettle,  wash  the  soap,  and  then  pump 
the  rosin  soap  into  the  kettle.  . 

Since  rosin  is  practically  pure  ahietic  acid,  soda  ash  may  he 
used  instead  of  caustic  soda  to  saponify  it  in  a  separate  kettle, 
d'his  affords  a  saving  in  alkali  cost.  It  is  not  necessary  to  neu¬ 
tralize  the  rosin  completely  in  a  separate  kettle  as  the  rosin  soap 
which  is  not  completely  saponified  will  flow  and  pump  in  readily. 
Before  pum[)ing  the  rosin  soap  from  this  sejyarate  kettle,  it  should 
he  grained  out  with  salt.  The  lyes  are  then  drawn  off  and  after 
a  short  settling,  the  soap  is  ready  for  pumping. 

After  the  rosin  has  been  added  to  the  soap  kettle,  either  directly 
in  the  form  of  lumps  or  as  a  rosin  soap,  sufficient  caustic  soda  lye 
is  then  pumped  in  to  complete  the  saponification  of  the  unneu¬ 
tralized  rosin.  It  is  necessary  to  boil  the  kettle  longer  when  the 
rosin  has  l)een  added  in  lump  form  than  as  soap.  This  is  due  to 
the  fact  that  it  takes  longer  to  melt  the  lumps  in  the  soap  kettle. 

After  sufficient  boiling,  the  soap  maker  withdraws  a  sample 
of  the  soap  on  the  trowel  by  the  usual  method  to  see  if  the  soap 
is  in  the  proper  shape  for  settling.  W  hen  the  piopei  grain  is 
obtained  and  the  lyes  are  low  in  alkalinity,  the  kettle  is  settled 
as  usual.  Lyes  from  the  rosin  change  are  not  used  for  glycerine 
recovery.  There  is  no  large  amount  of  glycerine  present  in  rosin 
change  lyes,  hence  it  is  customary  in  many  plants  to  lun  these 
lyes  directly  to  the  sewer. 


The  Finish 

'"T'HIC  finishing  change  or  the  finish  of  full-boiled,  settled  soap 
I  is  the  last  and  most  important  procedure  of  the  whole 
method  It  is  in  the  finish  of  soap  that  the  soap  maker  is  callec 
upon  to  exercise  his  knowledge  and  skill,  ami  to  be  most 
ailept  in  coping  with  this  most  difficult  of  operations,  ft  must  be 
assumed  that  all  previous  operations  have  been  carried  out  coi- 
rectly,  for  if  this  has  not  been  the  case,  then  the  tmisli  will  mag- 
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iiify  any  previous  errors.  Ikfore  attempting  to  describe  the  steps 
necessary  to  the  proper  finisliing  of  soai)S,  it  will  probal)ly  be  an 
advantage  for  the  less  experienced  to  have  some  knowledge  of 
what  is  to  be  expected  at  the  finishing  i)oint  and  what  events 
might  occur  during  or  after  the  finishing  o})erations. 


Under  the  strong  change,  as  has  been  already  indicated,  the 
lye  must  be  drawn  from  the  kettle  before  making  the  finish.  It 
is  important  that  after  the  strong  change  the  soap  kettle  must 
have  settled  well  and  the  lye  l)een  completely  drawn  off.  .Vfter 
the  soap  has  been  finished  in  the  kettle  and  allowed  to  settle,  there 
are  usually  two  layers  of  soap  of  different  aj)pearance  and  total 
fatty  content  in  the  kettle.  The  good,  neat  or  settled  soap  is  the 
upper  layer  and  below  it  is  a  softer,  darker  soap  which  is  termed 
“nigre”.  Should  the  finish  have  been  very  coar.se  or  "rough”,  it 
is  jKJssible  that  there  may  be  three  layers  of  soap.  These  consist 
of  the  good  soap  on  top,  the  nigre  next  and  a  mixture  of  lye  and 
soap  on  the  bottom.  This  condition,  however,  appears  only  in 
incorrectly  finished  soap. 


The  nigre  contains  the  undesirable  .soap  layer  of  the  settled 
kettle.  It  comi)rises  a  dark,  strongly  alkaline  soaj).  It  is  not 
exactly  uniform  and  is  generally  thinner  than  the  neat  soap  layer 
almvc  it.  The  tipperniost  portion  of  the  nigre  is  the  heaviest  and 
It  heconies  thinner  and  tliinner  as  the  hottoin  of  the  hettle  is 
approached.  Tlie  average  total  fatty  acid  content  of  a  typ'cal  soap 
nigre  lies  close  to  3.S  per  cent.  The  top  of  the  nigre  mav  conta  n 
as  nitich  as  aO  to  60  per  cent  total  fatty  acids  and  the  bottom  as 
low  as  8  or  10  per  cent  of  total  fatty  acids.  In  contrast,  the  neat 
soap  on  the  top  layer  rnns  from  61  to  63  per  cent  total  fatty  acitls 
and  IS  practically  tiniforin,  showing  a  variation  of  as  little  as  I 
lie.  cent  t.oni  the  npperniost  portion  of  the  soap  to  the  hottoin. 

The  aim  in  carrying  ont  the  finishing  operations  on  a  hetth. 
Ilf  soap  IS  to  ohtain  the  greatest  possible  yield  of  neat  soap  bat 

;"“7, '"i- . 

ill  the  piaipca  proportions  while  MlJ 


136 


SOAPS  AND  DETERGENTS 


soap  is,  therefore,  apt  to  contain  an  excessive  amount  of  impuri¬ 
ties.  On  the  other  hand,  large  nigres  should  also  be  avoided 
because  nigres  must  be  worked  over  from  time  to  time  into 
darker  soaps,  and  if  allowed  to  accumulate  in  too  great  a  quan¬ 
tity,  present  a  problem  in  their  disposal.  They  furthermore  reduce 
the  yield  of  neat  soap  base. 


There  are,  of  course,  arguments  in  favor  of  producing  large 
nigres.  The  most  important  is  that  the  dropping  out  of  a  large 
nigre  improves  the  quality  of  the  neat  soap.  Practice  has  shown, 
however,  when  the  problem  is  considered  from  all  angles,  that  it 
is  a  safer  procedure  for  the  soap  maker  to  conduct  the  boiling 
of  his  kettle  properly  so  as  to  obtain  a  medium  amount  of  nigre 
in  order  to  produce  a  good,  full-boiled  settled  soap.  It  is  advisable 
wherever  possible  to  dispose  of  the  nigres  by  boiling  them  into 
a  darker  grade  of  soap  rather  than  following  the  practice  of  con¬ 
tinued  boiling  of  soap  over  the  same  nigre,  as  is  so  often  the  case. 
This  continued  reboiling  is  bound  to  darken  the  color  of  the  neat 
soap  in  succeeding  kettles.  If  good  color  and  better  quality  soap 
base  are  desired,  succeeding  kettles  should  not  be  charged  on  toj) 
of  a  nigre  until  the  nigre  has  either  (1)  been  purified  by  graining 
and  settling,  and  pumping  “a  nigre  from  a  nigre”  or,  (2)  by 
removing  the  nigre  entirely  to  a  cheaper  grade  of  soap. 


The  actual  operations  necessary  for  the  finishing  of  the  kettle 
depend  upon  certain  conditions.  If  the  previous  operations  or 
changes  have  been  properly  conducted,  then  it  is  a  simple  matter 
to  make  the  finish  by  the  addition  of  the  sufficient  quantity  of 
water,  together  with  a  small  amount  of  lye.  After  the  strong 
chano-e  has  been  carried  out,  a  sample  of  the  grained  soap  from 
which  the  strong  lyes  have  been  run  off  should  not  contain  more 
than  1.5  per  cent  free  alkali.  In  most  cases  it  will  average  some¬ 
what  less  than  this  figure.  It  is  possible,  however,  that  the  soap 
i„  the  kettle  may  have  retained  a  small  amom.t  of  tins 
or  strong  lye  due  to  improper  oirerations  or  insufficient  g 

time  If  tlL  amount  of  half-spent  lye  retained  by  ''»= 
not  too  great  the  finishing  changes  may  be  completed  du-ec  y. 

rnlt  dre  t  will  be  neclsary  to  add  more  water  than  if  the 
!;;;  lie  In  the  proper  condition.  If  the  soap  contains  a  con- 
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siderable  quantity  of  strong  lye,  the  mass  appears  very  coarse 
even  after  the  addition  of  considerable  water.  In  this  case  it  is 
the  best  procedure  to  resettle  the  soap,  draw  off  the  separated 
lye  and  then  proceed  to  the  finish.  It  may  be  possible  to  correct 
the  condition  by  the  addition  of  fatty  acids  or  neutral  fat  in  order 
to  take  up  the  excess  of  half-spent  lye  remaining  in  the  soap.  This 
practice,  however,  is  not  to  be  recommended.  While  there  are 
some  soap  makers  who  resort  to  it,  the  fact  remains  that  it  is  not 
the  best  practice  and  the  soap  as  a  consequence  will  show  later 
defects. 


In  carrying  out  the  actual  finishing  operations,  the  steam  is 
turned  through  the  open  coils  gradually  and  the  soap  is  brought 
to  boiling.  While  the  boiling  is  proceeding,  water  is  added  until 
the  soap  closes.  In  order  to  determine  the  condition  of  the  soap, 
the  soap  maker  employs  a  heated  steel  trowel  of  medium  size 
with  a  blade  8  inches  long.  The  trowel  is  plunged  into  the  boil¬ 
ing  soap  and  moved  backward  and  forward  until  it  has  reached 
a  sufficiently  high  temperature.  It  is  then  withdrawn  slowly 
while  held  in  an  almost  vertical  position.  It  is  then  turned  to  the 
horizontal  position  for  a  moment  or  two  and  then  turned  back 
to  the  almost  vertical  position.  By  observing  the  appearance  of 
the  soap  bn  the  trowel,  how  it  flows  off  the  trowel,  and  the  con¬ 
dition  of  the  trowel  itself  after  the  soap  has  flowed  off,  the 
experienced  soap  maker  has  a  guide  to  the  further  operations  and 
finishing  which  may  be  necessary.  If  the  soap  is  in  the  properly 
nished  state  it  runs  off  the  trowel  in  the  form  of  a  thin,  almost 
ransparent  sheet.  After  the  soap  has  run  off  the  trowel  and 
the  trowel  has  been  held  in  the  hand  for  15  or  20  seconds  the 
surface  should  be  dry  and  fairly  hard.  Should  the  soap  on  the 
rowel  run  off  quickly  in  grains  of  about  one-half  inch  in  Lmeter 


On  the  other  hand,  if  the  soap  flows  from  the  trowel  without 

olt  oTthe?  ^  -’d  soft  soapy 

?o  correct  flrd'  "  -^ter. 

o  correct  this  dilution,  caustic  soda  lye  is  added  in  small  ouan 

tes  from  time  to  time  until  the  correct  and  desired  appearance 
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on  the  sui  face  of  the  trowel  is  reached.  The  ol)ject  of  this  finish- 
ino-  operation  is  to  get  the  soap  in  such  a  condition  that  the  soaps 
of  the  lower  fatty  acids  separate  from  those  of  the  higher  fatty 
acids  and  hoth  soaps  separate  from  an  excess  of  licpiid.  A  point 
midway  hetwecn  closed  and  open  is  necessary  to  attain  this  goal. 
It  is  possible  to  make  open  or  closed  finishes  if  they  are  desired 
by  varying'  the  finishing  operations.  It  must  be  remembered, 
however,  that  an  open  finish  will  not  produce  a  soap  which  has 
as  fine  an  appearance  as  that  with  the  point  midway  between  open 
and  closed.  When  small  soap  kettles  are  used,  they  are  very  apt  to 
cool  cpiickly.  In  such  cases  it  is  best  to  finish  more  on  the  open 
side  for  the  reason  that  this  type  of  finish  settles  more  quickly 
than  the  midway  finish.  When  making  soap  in  smaller  kettles, 
quality  must  be  sacrificed  somewhat  to  economy  of  operation. 

The  time  required  for  settling  after  a  kettle  of  soap  has  been 
finished  depends  upon  several  factors.  These  are:  first,  whether 
the  finish  is  open  or  closed;  second,  the  size  of  the  charge  and 
the  size  of  the  soap  kettle;  third,  the  nature  of  the  fats  and  oils 
with  which  the  kettle  is  charged;  and  fourth,  the  temperature 
at  which  it  is  desired  to  run  or  remove  the  soap  from  the  kettle. 

In  taking  the  soap  out  of  the  kettle,  it  is  only  the  upper  layer  or 
neat  soap  which  is  of  a  suitable  quality.  For  this  reason  the  soap 
is  taken  out  through  a  skimmer  pipe  hinged  on  a  swing  joint 
located  about  a  foot  above  the  cone  bottom,  and  controlled  by  a 
chain  from  above.  The  soap  is  removed  either  by  gravity  or  by 
pumping,  usually  the  latter.  By  lowering  this  skimmer  pipe 
gradually  to  just  below  the  surface  of  the  hard  crust  on  top  of 
the  soap,  the  pure  soap  layer  is  taken  gradually  from  the  top  of 
the  kettle.  The  skimmer  pipe  permits  a  sharp  separation  of  the 
neat  soap  from  the  nigre.  Ihere  is  no  exact  method  of  determin¬ 
ing  the  line  of  division  lietween  the  nigre  and  pure  soap.  Ihe 
eye,  however,  (juickly  distinguishes  the  difference  between  the 
two  soaps  as  they  flow  from  the  kettle.  One  method  used  is  to 
observe  the  soap  as  it  Hows  from  the  pipe.  Another  is  to  keep 
agitating  the  surface  of  the  soap  with  a  paddle  as  the  skimmer 
pipe  goes  down  and  note  its  appearance.  When  the  nigre  is 
reached,  the  color  of  the  soap  changes  quite  distinctly.  The  nigre 
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is  (hirker,  has  a  shiny  or  polislied  appearance  and  a  much  sliarper 
laste.  Experience  makes  it  possible  to  identify  it  (jiiickly. 

\\  hen  tlie  nigre  is  reached,  the  skimmer  pipe  is  immediately 
raised.  Any  soap  remaining  in  the  pipe  line  is  then  blown  back 
into  the  soap  kettle  by  live  steam  and  the  skimmer  pipe  is  drawn 
up  by  the  chain  so  that  the  outlet  end  reaches  practically  the  top 
of  the  kettle.  Many  soap  makers  hll  the  skimmer  pipe  with 
water  after  they  have  used  it  for  taking  off  the  kettle  of  soap. 

I  he  boiled,  settled  soap  may  now  be  used  for  further  opera¬ 
tions. 


Seiiii-Boiled  Process 


semi  or  half-boiled  process  is  much  simpler  than  the 
full-boiled  process  just  descril)ed.  It  is  advantageous  to 
employ  it  in  the  manufacture  of  certain  grades  of  soaps.  Semi- 
boiled  soaps  differ  from  full-l)oiled  settled  soaps  in  two  respects. 
They  do  not  have  the  nigre  settled  out  and  all  of  the  glycerine 
present  in  the  fats  or  oils  remains  in  the  soap.  There  is  really 
not  much  difference  between  the  semi-lioiled  and  cold  process 
soaps.  It  IS  niainly  a  difference  of  tem[)erature.  Soaps  made  by 

the  semi-boiled  process,  are  inferior  to  those  made  by  the  full- 
boiled  process. 


Due  consideration  must  be  given  to  the  fact  that  where  this 
process  is  employed,  the  (juality  of  the  finished  soap,  especially 
the  laundry  types,  is  inferior  to  those  made  by  the  full-boiled 
piocess.  1  he  advantages  of  the  method  are  that  less  equipment 

excei'L 

To  illustrate  the  steps  used  i„  u.aldu.  seu.i-hoiled  soaps  we¬ 
ll  take  concrete  examples  of  various  types  of  soap  to  which 
p.ocess  IS  adapted,  hor  making  a  yellow  laumirv  soap  a  suit- 
able  charge  in  the  crutcher  would  consist  of:  ^ 


lalhjw 

Rosin  W.  G. 

Silicate  of  Soda  40° Be 
Soda  Lye  36°Be. 


1,000  lbs. 
600  lbs. 
250  lbs. 
850  lbs. 
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Using  this  formula,  it  is  customary  first  to  melt  the  rosin  with 
all  or  a  part  of  the  fat.  Melting  the  rosin  alone  may  cause  dif¬ 
ficulty.  When  the  mixture  of  fat  and  rosin  has  been  melted  and 
the  temperature  has  dropped  to  150°F.,  the  fat  charge  is  run 
into  the  crutcher  and  the  lye  is  added.  Then  sufficient  dry  steam 
is  kept  on  the  crutcher  to  keep  the  temperature  of  the  soap  at 
ai)proximately  150°F.  in  winter  and  ISO'^F.  in  summer.  After 
the  mass  has  been  mixed  for  one-half  hour  by  continuously 
crutching  the  soap,  it  will  at  first  thicken,  then  grain,  and  then 
become  thick  again  before  it  smooths  out.  When  the  mass  is 
perfectly  smooth  and  homogeneous,  the  soap  is  dropped  into  a 
frame  and  about  one-half  hour  later  crutched  with  a  hand  crutcher 
in  order  to  prevent  streaking.  After  the  soap  has  stood  in  the 
frame  for  the  required  length  of  time,  it  is  slabbed  and  finished 
into  cakes  by  the  same  methods  already  described  for  full-boiled 
soaps. 

Pumice  soap  is  usually  made  by  the  semi-boiled  method.  A 
suitable  formula  for  this  tyjje  of  soap  is; 

Coconut  Oil  (about  4  per  cent  F.F.A.)  380  lbs. 

Pumice,  finely  powdered  203  lbs. 

Caustic  Soda  Solution  35°Be.  222  lbs. 

lArfume  O.S. 

In  manufacturing  this  soap  the  coconut  oil  is  run  into  the 
crutcher  and  heated  to  about  130°F.  While  the  oil  is  being 
agitated  the  pumice  is  sifted  in  and  mixed  in  thoroughly.  At  no 
time  is  the  mixing  operation  allowed  to  cease,  as  the  pumice 
would  settle  to  the  bottom  of  the  crutcher  and  much  effort  would 
be  required  to  mix  it  with  the  oil  again. 

With  the  agitator  in  motion,  tlie  caustic  soda  l)e  is  added  and 
after  it  is  all  poured  in,  the  steam  is  turned  into  the  jacket  of 
the  crutcher  and  the  tnixture  heated  to  150=F.  At  first  the  whole 
mass  grains  out,  hut  upon  continued  crutching  it  thickens  some¬ 
what  and,  after  a  short  iieriod,  the  whole  batch  becomes  a  snioot  i 
paste.  When  this  condition  occurs,  the  perfume  is  added  and  mix¬ 
ing  is  continued  for  a  few  moments  longer.  The  whole  mass  by 
this  time  is  quite  heavy  and  is  ready  to  drop  into  the  frame. 
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the  mass  thickens  too  much,  this  is  probably  due  to  too  low  a 
temperature  and  more  steam  should  be  used.  The  temperature 
should  be  between  185°F.  and  200°F.  when  it  is  dropped  into 
the  frame.  This  formula  produces  a  very  smooth  and  hard 
finished  soap.  If  a  softer-bodied  soap  is  desired,  20  lbs.  of  water 
might  be  added  to  the  formula  given  above. 

It  is  also  possible  to  make  pure  soap  flakes  by  the  semi-boiled 
method.  A  suitable  charge  would  consist  of : 


792  lbs. 
141  lbs. 
15  lbs. 
286  lbs. 
150  lbs. 
5  lbs. 


Bleached  Tallow 
Coconut  Oil,  Cochin  Type 


Silicate  of  Soda  40°  Be. 


Caustic  Soda  Lye  50°Be. 

W  ater 

Sodium  Hyposulfite  50%  Solution 


The  procedure  is  very  similar  to  that  already  outlined.  The 
tallow  and  coconut  oil  are  heated  to  between  110°F.  and  125°F. 
About  one-third  of  the  tallow,  oil,  and  caustic  soda  are  then  run 
into  the  crutcher  and  the  mass  is  mixed  for  five  minutes.  After 
this  period,  the  second  third  of  the  tallow,  oil,  and  caustic  soda 
are  added  to  the  crutcher  and  mixed  for  another  five  minutes. 
Finally  the  balance  of  the  charge,  as  well  as  the  silicate  of  soda, 
are  added  and  mixing  is  continued  until  the  mass  is  thick.  Then 
the  crutcher  is  allowed  to  stand  without  mixing  for  about  1^/2 
hours  so  saponification  may  proceed.  If  the  mass  swells  during 
saponification  and  there  is  danger  that  it  will  run  out  of  the 
crutcher,  crutching  at  a  slow  speed  is  restorted  to.  The  object  of 

this  operation  is  to  cool  the  mass  somewhat  in  order  to  avoid 
overswelling. 
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is  finally  added  together  with  perfume  if  necessary.  The 
soa[)  is  finished  hy  running  it  over  the  usual  drying  machine,  the 
tlake  being  dried  down  to  about  8  per  cent  moisture.  It  is  then 
ready  for  packaging  into  cartons  for  laundry  and  similar  deter¬ 
gent  uses. 

d'his  same  formula  and  procedure  can  be  used  to  produce  a 
toilet  soap  flake  for  milling  and  plodding.  In  this  case,  however, 
the  moisture  content  of  the  dried  chips  should  lie  between  12 
and  15  per  cent.  It  is  also  possible  to  add  larger  percentages  of 
filling  material  while  the  soap  base  is  in  the  crutcher.  Where  it 
is  desired  to  use  more  filler,  it  is  advisable  to  increase  the  propor¬ 
tion  of  coconut  oil  up  to  30  per  cent.  It  is  possible  to  make  a 
semi-boiled  soap  containing  about  30  per  cent  moisture  from  a 
charge  of  80  per  cent  tallow  and  20  per  cent  coconut  oil.  While 
the  worm  on  the  crutcher  is  revolving,  add  800  lbs.  of  40°Be.  sili¬ 
cate  of  soda  to  a  2,000  lb.  batch  of  soap.  When  the  mixture  is 
uniform,  the  soap  is  run  through  the  drying  machine  to  produce 
a  chip  or  flake  containing  10  per  cent  moisture. 

i\nother  formula  for  soap  fiakes  of  the  filled  type  is: 


Bleached  tallow  523  lbs. 

Bleached  coconut  oil  174  lbs. 

Silicate  of  soda  40° Be.  420  lbs. 

Caustic  soda  50°  Be.  237  lbs. 

Water  100 


Sodium  hyposulfite  solution  50  per  cent 


This  charge  is  handled  the  same  as  that  referred  to  above. 
If  the  soap  cools  to  such  an  extent  after  the  last  addition  of  water 
and  silicate  that  it  is  too  heavy  to  flow  freely  from  the  crutcher, 
it  is  necessary  to  admit  steam  to  the  crutcher  jacket  to  heat  the 
mixture  until  it  thins  enough  to  fiow  out.  In  this  case  the  addi¬ 
tion  of  sodium  hyposulfite  solution  might  appear  superfiuous 
because  of  the  large  percentage  of  silicate  of  soda.  It  is  advisable, 
however,  to  use  this  precaution  as  an  aid  in  preserving  the 

finished  chips. 
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It  is  also  possible  to  make  a  very  satisfactory  floating  soap 
by  the  semi-boiled  process.  A  charge  which  has  been  used  and 
found  to  he  satisfactory  is  as  follows: 


Choice  tallow 

376 

lbs. 

Refined  coconut  oil 

127 

lbs. 

bloating  soap  scraps 

75 

lbs. 

Caustic  soda  35°  Be 

275 

lbs. 

Silcate  of  soda  40°  Be. 

10 

lbs. 

Sodium  hyiiosulfite  50  per  cent 

10 

lbs. 

Perfume 

2 

lbs. 

In  this  formula  note  that  the  scrap  is  included  as  it  shows  the 
correct  quantity  to  add. 


lo  carry  out  the  procedure,  the  coconut  oil  is  first  run  into 
the  ciutchei  and  the  scrap  soap  is  added.  Steam  is  then  admitted 
to  the  ciutcher  jacket  and  the  temperature  of  the  mixture  is 
raised  to  150°F.  with  the  agitator  in  motion.  Melting  of  the 
soap  scrap  m  the  oil  recpiires  between  5  and  10  minutes.  About 
one-thiid  of  the  raustic  soda  is  then  run  in,  and  crutching  is 
continued  for  a  minute  or  two  after  which  the  mass  is  allowed 
to  stay  still  about  one  minute.  At  this  point  one-half  of  the 
tallow  IS  added  and  mixed  through  the  mass.  Then  another 
t  nrd  of  the  caustic  soda  is  put  in.  Crutching  continues  for  ^  or 
3  minutes.  The  remainder  of  the  tallow  is  then  added,  and  after 
le  mass  IS  mixed  for  2  or  3  minutes  the  rest  of  the  caustic  soda 
o  ution  IS  included.  Agitation  proceeds  intermittently  at  inter- 

imiica  erL  V".'  is  readied, 

r  ched  fo  a  nnnnte  or  two.  Finally  ,|.e  sotliun,  hynosnifite 
•  oliition  and  iiertnine  are  added.  The  criitdier  tl, 
cic-scrihed  under  F«ll-Toile<l  Floati,,..-  ^  ^ 

specific  gravity  of  0.8  determined  l,y  weighin', "h  i 

Imcket.  When  tile  finish,., I  ■  ■  ^  h  in  a  calihrated 

a.ure  should  lie  between  m"!  "lOo'f  T'TV'f 

f-anied,  it  is  advisable  , o  applyhea  ,1  .  V 

becomes  sinootb.  This  takes  but  a  I  surface 

ms  takes  but  a  short  period  of  time. 
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While  full  directions  are  given  on  how  to  aerate  soap  in  a 
crutcher,  it  is  probably  well  to  state  that  during  the  crutching 
of  air  into  the  base  the  screw  of  the  crutcher  is  run  in  reverse. 
That  is  to  say,  the  soap  flows  from  the  outside  in  and  from  the 
top  of  the  crutcher  downward.  The  s^^eed  of  the  worm  on  the 
crutcher  should  lie  between  165  to  170  R.  P.  M.  depending,  of 
course,  on  the  style  and  type  of  crutcher  used.  It  is  also  necessary 
to  vary  the  amount  of  caustic  soda  used  to  compensate  for  the 
recess  pocket  formed  in  the  bottom  of  the  crutcher  just  above 
the  outlet  valve.  When  the  soap  is  run  into  the  frame,  precautions 
should  be  taken  to  run  the  first  few  pounds  into  a  bucket  or  tub 
in  order  to  empty  this  iK)cket  of  the  excess  lye  before  it  is  ad¬ 
mitted  to  the  frame. 

It  is  sometimes  customary  to  color  floating  soaps  made  by  this 
process.  In  this  case  soap- fast  dyes  should  be  used,  being  added 
in  solution  just  before  the  perfume. 


Senii-Boiled  Soft  Soap 

AS  HAS  already  been  stated,  soft  soaps  or  potash  soaps  are 
made  very  readily  by  the  semi-boiled  process.  Two  typical 
formulas  for  soaps  of  this  kind  are  as  follows : 


I 


Olive  Oil  Foots 

600  lbs. 

Potash  Lye  20°  Be. 

II 

660  lbs. 

Corn  Oil 

800  lbs. 

Rosin 

200  lbs. 

Potash  Lye  27°  Be. 

790  lbs. 

Water 

340  lbs. 

Tl,e  oils  are  lieated  to  190°  I',  and  then  the  potash  lye  is  added 
in  the  crutcher,  the  mixing  being  continued  unOl  the  soap  begins 
to  bunch.  When  this  occurs,  the  soap  is  run  directly  into  barre  s 
which  should  be  kept  in  a  warm  place  for  a  day  or  two.  le 
saponification  process  proceeds  in  the  barrels. 

Soaps  of  this  type  are  used  as  textile  soaps  and  also  as  auto- 
mobile  soaps. 
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Cold  Process 

/^F  THE  various  methods  of  making  soap,  the  cold  process 
is  the  simplest.  However  there  are  several  pitfalls  in  carry¬ 
ing  out  this  procedure.  Unless  it  is  conducted  carefully,  poor 
quality  finished  products  are  very  apt  to  result. 


In  making  soaps  by  the  cold  process,  incomplete  saponification 
frequently  occurs.  Precautions  must  be  taken,  therefore,  in  the 
selection  of  raw  materials  and  in  their  handling.  The  alkali 
should  be  as  free  as  possible  from  heavy  metals.  Fresh  lye  solu¬ 
tions  should  be  used  and  they  should  be  well  agitated,  preferably 
by  a  mechanical  agitator,  before  being  used.  This  keeps  down 
the  sodium  carbonate  content.  A  safe  procedure  is  to  dissolve 
the  caustic  soda  in  one  tank  and  reduce  the  solution  to  the  proper 
density  in  a  second  tank.  In  some  plants  the  lye  in  the  second 
tank  is  covered  with  about  one  half  inch  of  mineral  oil.  In 
carrying  out  the  dilutions  a  long-stemmed  hydrometer,  calibrated 
in  tenths  of  degrees  Baume,  should  be  employed.  This  type 
hydrometer  is  more  accurate  than  the  short-stemmed  variety. 
Hydrometers  should  be  read  when  the  lyes  are  at  room  temper¬ 
ature.  Water  used  should  be  clean  and  soft. 


Fats  and  oils  should  be  of  a  higher  grade  than  those  used  in 
making  full-bodied  soaps.  It  is  quite  important  that  their  free 
fatty  acid  content  not  exceed  3  to  5  per  cent  depending  upon  the 
fat  or  oil,  although  a  smaller  percentage  than  this  is  advisable  for 
producing  better  quality  soaps.  It  is  good  practice  to  store  fats 
and  oils  in  small  capacity  tanks,  so  that  just  enough  can  be  melted 
to  take  care  of  a  single  day’s  run.  Do  not  heat  up  large  excess 
quantities  each  day  as  this  causes  discoloration  and  more  rapid 
deve  opment  of  free  fatty  acids.  Then  too,  by  being  stored  in 
er  units,  the  mass  cools  more  rapidly  and  in  this  way  a 

imaWvTom h 

■ti  ^  1  ’  j  01  the  bottom  and  equipped 

w.th  a  closed  and  o,.n  steam  coil  are  satisfactory.  If  very  Xe 

pure  soaps  are  required,  tanks  should  be  constructed  of  I  fatty’ 
d-resistant  metal  or  they  may  be  glass-lined.  ^ 
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Advantages  of  making  soap  by  the  cold  process  follow :  it  is 
more  economical  because  less  ecpiipment  and  time  are  required, 
raw  material  turnover  is  more  rapid,  less  steam  is  used,  and  less 
expensive  labor  is  necessary.  The  disadvantages  of  this  process 
are  that  a  higher-grade  raw  material  is  required,  the  glycerine 
cannot  be  recovered,  incomplete  saponification  often  results,  pro¬ 
ducing  discolored  soaps,  the  scrap  soap  must  be  gotten  rid  of, 
and  soaps  made  by  this  process  are  usually  more  irritating  to 
the  skin  than  other  types.  The  equipment  necessary  for  manu¬ 
facturing  cold-made  soap  consists  of  storage  tanks,  hydrometers, 
scales,  Crutchers,  long  stem  thermometers,  frames,  a  slabber,  a 
cutting  table,  soap  dies  and  a  press. 


Various  types  of  soda  and  potash  soaps  are  made  by  the  cold- 
made  process,  but  olive  oil  soaps  and  cold-made  coconut  oil  soaps 
are  the  ones  usually  produced.  In  making  these  soaps  it  is  cus¬ 
tomary  to  use  either  a  slight  excess  of  lye  or  an  excess  of  oil 
running  as  high  as  5  to  10  per  cent.  The  latter  is  particularly  true 
in  the  case  of  coconut  oil  soaps.  The  excess  of  oil  gives  the 
desired  smoothness  and  translucency.  Other  soaps  are  made  by 
this  process,  but  they  are  the  exception.  Owing  to  the  fact  that 
Castile  soap  has  been  so  generally  made  by  the  cold-made  process, 
it  has  become  customary  to  designate  cold-made  soaps,  whether 
made  from  olive  oil  or  not,  as  Castile  soaps.  This  custom  led 
to  considerable  litigation  a  number  of  years  ago  when  it  was 
attempted  to  limit  the  term  “Castile”  to  soaps  made  100  per  cent 
from  olive  oil.  This  was  finally  defeated,  Castile  soaps  need  not 
be  limited  to  cold-made  soaps  in  which  the  charge  is  all  olive  oil. 


In  the  manufacture  of  cold-made  soaps,  the  question  of  pei- 
fume,  color  and  preservatives  is  more  important  than  with  th<' 
milled-type  base  soaps.  If  a  white  soap  is  desired,  it  is  essential 
that  the  perfume  be  of  good  quality  and  one  which  does  not 
discolor  with  age  or  deteriorate  in  the  presence  of  strong  alkali 
and  heat.  Many  cold-made  soaps  with  an  almond  odor,  T:)i 
example,  have  not  proved  successful  Ijecause  of  this  fact.  1  he 
color  must  be  alkali-fast  and  must  stand  comparatively  high 
heat  without  changing  its  characteristics.  The  question  ot  pre¬ 
servatives  or  anti-oxidants  has  had  much  attention  m  making 
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cokj-niade  soaps.  \Tirioiis  anti-oxidants  have  been  suggested  but 
sodium  byposulfite  solution  lias  been  found  to  be  as  effective  as 
most  presevratives  wbicb  can  be  used.  In  the  case  of  Castile  soap 
and  also  with  coconut  oil  soaps  or  other  cold-made  soaps,  1  per 
cent  of  salt  is  efficient  in  preserving  the  color  and  appearance 
of  the  finished  product.  The  disadvantage  of  salt,  however,  is 
that  it  makes  the  soap  brittle.  In  cases  where  Castile  soap  is  to 
be  employed  for  medicinal  purposes,  salt  is  much  to  be  preferred 
to  sodium  byposulfite. 


In  order  to  describe  the  procedure  for  making  a  cold-made 
soap,  we  will  start  with  a  cold-made  coconut  oil  soap,  following 
the  procedure  from  the  saponification  in  the  crutcher  to  the 
pressing  of  the  finished  bar. 


Either  of  the  following  formulas  are  adaptable. 

•  '  J  't 


I 

Coconut  Oil,  Cochin 
Caustic  Soda  Lye  36°  Be, 
Water 

Sodium  Hyposulfite 
Perfume 

II 

Coconut  Oil 

Caustic  Soda  Lye  36°  Be. 

Water 

Salt 

Perfume 


700  lbs. 
400  lbs. 
20  lbs. 
5  lbs. 
4  lbs. 

700  lbs. 
429  lbs, 
16  lbs. 
3  lbs. 
3  lbs. 


le  first  foninila  will  produce  a  soap  with  an  excess  of  coco¬ 
nut  oil  which  has  the  usual  smootli  appearance  of  these  soaiis 
he  second  formula,  whicli  contains  a  slight  excess  of  alkali 
yields  a  harder,  more  brittle  and  whiter  soap.  ’ 

In  order  to  carry  out  the  process  of  making  soaps  by  either 

steairh,  tl'^'T  <>  ■  closed 

alllerto  clTi:  if^’  >■'  “'"'-ce,  aill 

‘■"•e  brought  tlown  to  Ix^n^'C^^F  aml'S"/’’!*'"  T-‘"n' 
to  leeep  this  temperature  as  low  as  possible  considerin;  s^r™:!:;! 
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ing  temperatures.  Lye,  of  properly-controlled  density,  is  then 
weighed  out  on  an  accurate  scale.  With  the  crutcher  worm 
running  so  as  to  bring  the  mass  from  the  bottom  up  to  the  top, 
the  lye  is  run  into  the  oil  in  a  continuous  thin  stream.  The  vessel 
in  which  the  lye  has  been  weighed  is  then  rinsed  out  with  part 
of  the  water.  As  crutching  is  continued,  the  mass  thickens  and 
emulsifies  and  takes  on  a  homogeneous,  creamy  appearance.  A 
small  sample  taken  out  and  allowed  to  stand  should  not  separate 
easily.  At  this  point  the  temperature  has  risen  somewhat.  This 
should  be  kept  between  90° F.  and  100°F. — the  lower  the  better. 
No  definite  period  of  time  can  be  given  for  crutching,  though 
the  general  principle  is  that  it  is  better  to  overcrutch  the  soap 
than  otherwise.  The  operation  usually  takes  anywhere  from  10 
minutes  to  an  hour  or  longer,  depending  upon  the  free  fatty  acid 
content  of  the  coconut  oil.  The  lower  this  percentage  is,  the 
longer  the  crutching  operation  must  be  continued  to  obtain  proper 
emulsification  and  thickening.  Just  before  the  mass  is  ready  to 
be  dropped  into  the  frame,  perfume  is  added.  Then  sodium 
hyposulfite,  which  has  been  dissolved  in  the  rest  of  the  water 
and  strained  through  a  close  mesh  cloth,  is  added.  Crutch. ng 
is  continued  for  about  five  minutes.  The  batch  is  then  ready 
to  be  dropped.  Just  before  dropping,  it  is  good  practice  to  run 
a  bucketful  through  the  outlet  valve  and  pour  it  into  the  top 
of  the  crutcher.  This  assures  a  better  mix. 

The  mixture  in  the  crutcher  is  then  run  into  frames,  which 
have  been  previously  set  up.  As  the  mixture  is  quite  thin,  it  is 
necessary  that  the  frames  be  water-tight.  Suitable  frames  for 
this  emulsion  usually  have  additional  clamps  on  the  ends  and 
additional  tie  rods  on  the  bottoms.  Then  too,  it  is  necessary  to 
use  wood  wool  or  a  thick  soap  paste,  made  by  heating  dirty  scrap 
soap,  to  stop  up  all  cracks.  Unless  this  is  done,  much  of  the 
soap  will  run  out,  even  through  small  openings.  As  saponifica¬ 
tion  is  completed  in  the  frames  and  is  merely  started  in  the 
crutcher,  it  is  necessary  to  keep  the  mass  in  the  frame  warm  for 
a  period  of  at  least  24  hours.  In  many  factories  it  is  customary 
to  do  this  by  covering  the  frames  with  burlap  bags  or  properly- 
fitted  woolen  bags  which  slip  over  the  frames.  A  much  better 
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procedure,  however,  is  to  roll  the  filled  frame  into  a  hot  room, 
the  temperature  of  which  should  be  kept  around  110°F.  If  the 
frames  are  not  kept  warm,  the  soap  will  form  a  trough  length¬ 
wise  through  the  frame  at  the  top  and  increase  the  amount  of 
scrap  soap.  In  cases  where  the  frames  are  covered,  this  tendency 
is  reduced,  but  where  a  hot  room  is  used,  the  trough  disappears 
entirely,  presenting  a  smooth,  clean  top  when  the  soap  has  finally 
cooled.  After  the  frame  has  stood  in  the  hot  room  for  24  hours, 
it  is  kept  at  room  temperature  for  3  or  4  days,  depending  upon 
the  season  of  the  year.  In  warmer  periods  longer  standing  is 
necessary.  The  sides  are  then  stripped  off  and  the  s6ap  is  ready 
for  further  manipulation. 


After  the  frame  has  been  stripped,  the  sides  are  carefully 
scraped  in  order  to  remove  any  dirt  or  rust  spots.  The  soap 
is  then  passed  through  the  slabber.  In  cases  where  sodium  hypo- 
sulfite  has  been  used,  and  the  soap  is  still  warm,  it  will  show  a 
greenish  tinge  as  it  is  being  slabbed.  This  will  disappear  with 
cooling  and  ageing.  After  slabbing,  the  soap  is  passed  through 
the  cutting  table  and  the  automatic  spreader  and  the  blank  cakes 
are  piled  on  racks.  These  racks  are  then  conveyed  into  a  tunnel 
drier  and  heated  just  long  enough  to  form  a  skin  over  the  out¬ 
side  of  the  cakes  after  which  they  are  rolled  out  into  the  room 
and  cooled.  The  cakes  are  then  pressed  into  bars  and  packaged. 


Soap  made  by  these  formulas  will  be  found  to  contain  approxi¬ 
mately  27  per  cent  moisture  in  the  frame,  which  dries  down  to 
about  25  per  cent  at  pressing  time.  Soap  made  with  excess  lye  is 
always  harder  and  more  brittle  than  that  made  with  an  excess  of 
oi  In  many  cases,  instead  of  being  pressed  into  cakes,  the  soap 
IS  barred  or.  hand-stamped  to  simulate  Castile  soap  bars. 


If  die  soap  IS  handled  as  described  and  care  is  taken  to  set 
the  wires  oir  the  slabber  and  cutting  table  so  a  minimum  amount 
of  scrap  soap  is  obtained,  it  will  be  found  that  this  can  be  kept 
to  below  10  per  cent.  Since  one  of  the  difficulties  in  making  a 

W  ,°h  r  u  of  soap  scrap,  it  is  importLt 

that  this  kept  at  a  minimum.  It  cannot  be  put  back  into " 

coWedI  a"'?  directions.  Where 

rap  is  used,  it  is  customary  to  cut  it  into  small  pieces 
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for  distribution  through  the  frame  as  it  is  being  saponified. 
1  Ids  gives  the  finished  soap  a  mottled  effect  in  various  colors. 

In  making  other  cold-process  soai)s  as,  for  instance,  those  out¬ 
lined  in  the  following  formulas  the  first  two  of  which  may  be 
designated  as  Castile  soaps,  the  procedure  is  very  much  the  same 
as  that  just  described.  The  following  are  typical  formulas: 


I 

Olive  Oil,  Yellow  700  lbs. 

Caustic  Soda  Lye  37°  Be.  350  lbs. 

II 

Olive  Oil,  Yellow  030  lbs. 

Coconut  Oil  70  lbs. 

Caustic  Soda  Lye  37°  Be.  351  lbs. 

III 

Tallow,  Extra  Choice  900  lbs. 

Coconut  Oil  100  lbs. 

Caustic  Soda  Lye  31°  Be.  630  lbs. 


In  handling  soaps  of  this  type,  it  is  customary  to  keep  the 
temperature  of  the  oil  or  fat  below  100°F.  when  it  is  Ijeing  run 
into  the  crutcher  and  to  continue  stirring  until  the  oil  is  smoo'.h 
and  thoroughly  emulsified  with  the  lye  as  with  coconut  oil  soaps. 
It  is  then  dropped  into  the  frame  and  handled  in  the  same  man 
ner  as  cold-made  coconut  oil  soap. 

It  has  been  found  advantageous  to  frame  olive  oil  soap  in 
smaller  sized  frames  of  about  250  lbs.  capacity.  These  aie 
pushed  into  special  insulated  compartments  in  (jrdcr  to  distribute 
the  heat  more  thoroughly  throughout  the  smaller  mass.  This  is 
especially  true  where  the  Castile  soap  is  to  be  ground  into  powder. 
In  such  cases  it  is  also  advisable  to  add  about  1  per  cent  of  salt. 
This  largely  overcomes  the  possibility  of  rancidity  m  Castile  soap 
powder.  The  development  of  rancidity  and  free  fatty  acid  m  the 
fini.shed  powder  often  proceeds  to  the  point  where  the  mass 

actually  burns. 

Soaps,  made  using  Formula  III,  consisting  of  tallow  and  coco¬ 
nut  oil,  are  usually  cut  into  bars  and  hand  pressed.  Soap  of  this 
type  has  been  used  for  export. 
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In  spite  of  the  disadvantages  and  imperfections  of  cold-made 
soaps,  there  are  still  large  quantities  preferred  by  consumers, 
especially  cold-made  coconut  oil  and  Castile  soaps.  Cold-made 
coconut  oil  soaps  give  a  quick,  drying  lather  while  the  Castile 
soaps  give  a  slimy,  lasting  lather.  Both  soaps  enjoy  large  sales. 
-A  number  of  small  plants  specialize  in  soaps  of  this  kind. 


Carbonate  Saponification 

lib  foui th  general  method  used  in  the  manufacture  of  soap 
is  erroneously  called  “Carbonate  Saponification.”  It  really 
is  not  a  method  of  saponification  at  all  but  a  neutralization  of 
fatty  acids,  previously  split  by  some  other  method  of  sapoip- 
fication,  with  sodium  carbonate  and  caustic  soda.  The  object  of 
splitting  the  fat  by  other  methods,  such  as  the  Twitchell  Pro¬ 
cess  or  in  an  autoclave,  is  to  increase  the  amount  and  quality 
of  the  glycerine  recovered.  Then  too,  it  is  possible  to  saponify 
ow-grade  fats  or  greases  like  garbage  grease  and  to  distill  the 
atty  acids,  batty  acids,  when  used  for  making  soaps,  produce 
a  lower  grade  of  soap  than  that  obtained  directly  from  the  neu- 

u’so  Tl  toilet 

•  le  distilled  fatty  acids  usually  possess  a  very  good  color 

..t  a  deeded  acrolei„-liUe  odor  wln'ch  carries  right  tirror.gl, 

orau'tochve'*°^*'  ■fi’'"  obtained  directly  by  Twitchell 

aut,  clave  sapo.nhcation  are  seldom  light  ii,  color  and  retain 

arVava'hWe'  hllr'i! 
acidulated  fatty  acids'^obtliuL 

ization  of  excess  fa  ;  a  d 

"■  .i.»  .1,  c<.» "“rr' 

"o-ntral  oil,  i,np„rities  and  moistnre. 

cat!!:ira;i' af  -th 

•->ed  front  tii  same^at  a::::er;h  “ 

enon  is  not  readily  explainable.  It  mi.dtt  I,  • « 

fact  that  111  the  process  of  boiling  soap  front  fan  ''^i 

occurs  what  may  be  termed  a  ‘•|evellin<v-„,,“  of  ,  I 

or  neutralization,  i  e  the  rate  f  ^  saponification 

•e.,  the  .ate  of  neutralization  of  both  the 
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Vurster  &  Sanger  plant  design  for  fat  splitting  by  the  Twitchell  Process. 


saturated  and  unsatiirated  fatty  acids  is  equal.  The  result  >s  that 
soaps  corresponding  to  these  fatty  acids  are  formed  simultan¬ 
eously  and  thoroughly  homogenized.  This  produces  a  soap  o 
softer  texture.  When  the  neutral  fat  is  used,  the  saponification 
is  a  progressive  process  and  this  intermingling  of  the  soaps  pro¬ 
duced  from  the  various  glycerides  in  the  fats  is  progressive. 


To  carry  out  this  soap  making  method  58  per  cent  soda  ash  is 
dissolved  in  water:  until  a  30»  Be.  solution  is  obtained.  The 
required  amount  of  this  solution  is  run  into  the  "'‘’ici 

may  or  may  not  contain  a  removable  agitator.  It  is  heated  with 
open  steam  coils.  The  melted  acids  are  then  run  into  the  boi  mg 
sSa  ash  solution.  It  is  advisable  to  break  or  to  spray  m  the 
Sty  acids  because  the  kettle  operator  can  then  have  better  contro 
of  the  boil.  The  fatty  acids  unite  instantly  with  the  soda  ash 
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and  the  contents  of  the  kettle  swell  rapidly  due  to  the  generation 
of  carbon  dioxide.  It  is  necessary  to  have  an  exhaust  fan  to 
remove  this  carbon  dioxide  from  the  kettle  room.  When  all  the 
fatty  acids  have  been  added  and  the  mass  has  been  thoroughly 
boiled,  the  saponification  or  neutralization  is  completed  with 
caustic  soda.  This  is  due  to  the  fact  that  there  is  always  a  small 
percentage  of  neutral  fat  present  in  the  fatty  acids.  It  is  not 
practicable  to  produce  100  per  cent  fatty  acids  by  the  usual 
saponification  methods.  When  the  fatty  acids  are  entirely  neu¬ 
tralized,  the  contents  of  the  kettle  are  grained  with  salt — pro¬ 
vided  it  is  desired  to  recover  the  small  amount  of  glycerine  which 
may  be  present  in  the  kettle.  If  the  glycerine  is  not  wanted,  the 
contents  are  grained  out  with  caustic  soda  lye  exactly  as  described 
under  “Full-Boiled  Soaps”  for  making  a  strong  change  or  wash. 
The  kettle  is  then  permitted  to  settle  and  after  the  lye  has  been 
drawn  off  it  is  finished  in  the  same  manner  as  already  described 
in  the  case  of  full-boiled  settled  soaps. 

Various  types  of  soap  may  be  made  by  this  method  but  these 
soaps  are  usually  used  for  washing  powders,  laundry  chips  or 
textile  purposes.  The  advantages  of  this  process  lie  in  the  fact 
that  soda  ash  or  sodium  carbonate  is  cheaper  than  caustic  soda, 
a  great  amount  of  glycerine  is  recovered,  and  less  steam  is  con¬ 
sumed  in  boiling  the  kettle. 


Jet  Saponification 

^HIS  method  was  developed  a  good  many  years  ago  in  Europe 
chiefly  as  a  means  of  cutting  down  the  time  of  saponifica¬ 
tion  to  reduce  kettle  space.  The  method  was  also  claimed  to  give 
a  better  yield  of  glycerine  and  reduce  the  lye  to  soap  ratio.  This 
IS  brought  about  by  bringing  the  oil  and  caustic  together  in  a 
mixing  valve  m  the  correct  proportions  for  complete  saponifica¬ 
tion.  The  cpiantities  are  measured  by  proportioning  pumps  and 
the  mixing  action  is  obtained  by  the  rapid  flow  of  the  material 
through  a  specially  designed  chamber.  The  material  comes  from 
tie  me  as  a  partially  saponified  emulsion  and  flows  into  a 
regular  soap  kettle.  The  temperature,  rate  of  flow  and  mixing 
are  judged  correct  if  a  pailful  of  the  emulsion  sets  up  to  a  paste 
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within  a  niinntc  or  two.  "1  he  soap  from  this  point  on  is  handled 
in  exactly  the  same  manner  as  a  full  boiled  soap.  1  he  initial 
saponification  starts  before  the  raw  materials  reach  the  kettle 
and  is  completed  very  shortly  thereafter.  There  is  no  danger  of 
a  hoil  over  at  the  kettle.  The  completeness  of  saponification 
makes  the  initial  wash  out  of  glycerine  more  complete.  This 
device  has  not  become  popular  in  American  soap  making  practice, 
but  it  has  pointed  the  way  to  methods  of  continuous  operation 
which  are  proving  of  great  interest.  These  will  be  dealt  with  in 
the  next  section. 


Continuous  Soap  Manufacture 

7\  GREAT  deal  of  interest  of  late  years  has  developed  in  pro¬ 
cesses  for  continuous  soap  manufacture.  So  much  so  in 
fact,  that  one  hears  the  statement  frequently  that  soap  kettles  are 
a  thing  of  the  past.  W  hether  or  not  this  is  true  can  best  be  in¬ 
dicated  by  a  review  of  two  proved  methods  in  present  use.  One 
method  takes  normal  oils  and  fats  as  would  be  charged  to  a 
kettle,  passes  them  through  some  reaction  tower  or  mixing  device 
to  initiate  and  carry  out  the  saponification  to  a  large  extent  and 
then  proceeds  to  complete  the  operations  normally  carried  out  in 
a  kettle  hy  means  of  a  series  of  mixers,  feed  tanks  and  centri- 
Uigc^s.  Ihe  whole  is  integrated  by  means  of  proportioning  pumps 

--^"•^68-9,  2.300,351,  2,300,750, 
-,30-,38.,  -,3_1,94/,  2.33^,457,  2,336.893,  2,348,855). 

yilh.  Sharpies  process  lias  been  in  development  over  the  past 

on  a  s"  large  American  plant 

on  a  single  type  product  for  over  a  year.  The  new  feature  of 

lo  process  consists  essentially  in  the  application  of  centrifuges 

o  he  rapid  separation  of  soap  and  lye  to  take  the  place  of  kettfes 

ilicrc  aic  foiii  distinct  stages  to  the  process  as  follows: 

Stage  1  Initial  saponification  of  98%  or  over 
(Soap  kettle  Saponification) 
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sheet  of  Sharpies  Ce.tlrifugal  process  for  soap  ..taking. 
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Stage  2 — Completion  of  the  saponification. 

(Corresponding  to  kettle  1st,  2nd  &  3rd  wash) 

Stage  3 — Preconditioning  for  the  Fit. 

(Corresponding  to  the  soap  kettle  strong  change) 

Stage  -1 — Fitting  to  Neat  Soap 

(Corresponding  to  the  soap  kettle  finish). 

The  equipment  for  each  stage  is  essentially  the  same  and  con¬ 
sists  of:  (1)  A  feed  or  wait  tank.  (2)  Pump  (3)  A  mixing 
device,  —  for  the  first  stage  or  saponification  step,  this  is  a  ver¬ 
tical  type.  The  other  stages  have  horizontal,  multi-compartment 
mixers.  (4)  A  No.  16  Sharpies  Super-Centrifuge  especially  en¬ 
gineered  for  soap  work  and  producing  a  centrifugal  force  of 
13,200  times  the  force  of  gravity.  (5)  Tanks  for  stages  2,  3  & 
4.  The  first  stage  requires  no  reagent  tank  since  the  lye  from  this 
stage  proceeds  direct  to  glycerine  recovery  processes.  (6)  A  flow 
control  device  between  feed  tanks  and  mixer  outlets,  also  a  flow 
control  device  between  reagent  tank  and  pump  outlet. 


In  addition  to  the  above  equipment  duplicated  in  each  stage, 
are  the  following  accessory  parts :  Supply  tanks  for  fats,  caustic 
soda,  brine  and  water;  supply  pumps  for  each  of  the  above  stocks, 
plus  a  supply  pump  for  soap  scrap  returned  to  the  process;  fat, 
brine  and  water  pass  through  heat  exchanges  on  their  way  to  the 
supply  tanks.  Proportioning  pumps  for  the  metering  of  fat, 
caustic  and  soap  scrap  returns  to  the  1st  Stage  feed  tank.  Two 
proportioning  pumps  from  the  brine  tank  and  caustic  tank  to 
the  third  and  fourth  reagent  tanks.  Finally  one  proportioning 
pump  fiom  the  water  tank  to  the  fourth  stage  reagent  tank. 


lo  follow  the  process  through:  fat,  caustic,  brine,  lye  from 
the  second  stage,  and  soap  scrap  pass  into  the  1st  stage  feed  tank- 
hence  throngl,  a  control  valve  to  a  feed  pump  and  into  a  vertical 
mixer.  1  he  caustic  strength  at  this  point  is  so  adjusted  that 
only  approximately  98  per  cent  saponification  takes  place  This 
IS  to  insure  a  low  alkali  content  of  the  lye  at  0.1  per  cent  or  less 
The  mixture  then  passes  to  the  bottom  of  the  centrifuge,  up 
h  ough  the  rotating  element  where  separation  into  soap  ani  lye 
takes  place.  The  soap  and  lye  discharge  into  separate  cover 
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wliere  tliey  flow  off  by  gravity.  The  lye  passes  to  glycerine  re¬ 
covery.  The  soap  passes  to  Stage  2. 

1  he  feed  tank  for  the  2nd  stage  is  charged  with  soap  from 
the  first  tank  plus  reagent  from  tank  2  which  consists  of  lye 
from  the  3rd  stage.  It  is  to  he  noted  that  all  lyes  flow  counter 
current  to  the  soap.  The  mixture  passes  through  control  valve 
to  feed  pump  to  horizontal  mixer  and  hence  to  the  2nd  stage 
centrifuge  where  it  is  separated  into  soap  and  lye.  The  lye  is 
sufficiently  alkaline  to  complete  the  saponification.  The  lye 
passes  hy  gravity  directly  to  the  feed  tank  of  No.  1  stage.  The 
soap  passes  to  Stage  3. 

The  feed  tank  of  Stage  3  is  charged  with  soap  from  Stage  2 
plus  reagent  from  the  3rd  reagent  tank.  Since  this  is  a  pre¬ 
conditioning  stage  for  the  “fit”  or  “finish”,  it  consists  not  only  of 
the  lye  from  the  4th  stage  hut  also  fresh  brine  and  caustic.  The 
passage  through  control  valve,  pump,  mixer  and  centrifuge  is  the 
same  as  previously  given.  The  lye  passes  hy  gravity  to  reagent 
tank  2  and  the  soap  hy  gravity  to  the  feed  tank  of  Stage  4. 


This  last  or  Stage  4,  finishes  the  soap.  The  feed  tank  is  charged 
with  soap  from  Stage  3  plus  reagent  from  reagent  tank  4.  Since 
there  is  no  lye  from  another  stage  here,  the  reagent  consists 
entirely  of  fresh  make-up  from  the  caustic,  brine  and  water 
supply  tanks.  The  soap  passes  through  the  system  exactly  as  for 
the  other  stages  and  is  separated  at  the  centrifuge  into  finished 
neat  soap  plus  lye  which  passes  to  reagent  tank  3. 


In  each  stage,  the  flow  of  reagent  into  the  feed  tank  and  the 
flow  from  the  feed  tank  are  regulated  by  automatic  weighing 
mechanisms  consisting  of  a  weight  tank,  scale,  pneumatic  contiol 
and  air  actuated  diaphragm  valve.  These  regulators  are  mtei- 
locking,  so  that  the  ratios  between  stages  remains  constant  even 
if  the  total  flow  of  raw  materials  to  the  system  is  increased  oi 
decreased.  The  interlocking  applies  also  to  the  proportioning 
pumps  handling  the  raw  materials.  In  addition  each  may  also 
he  varied  as  occasion  demands  hy  a  handwheel  adjustment. 


Chemical  control  consists  in  the  periodic  testing  of  the  lye 
at  one  point  in  the  system  and  the  modification  of  the  tat-caustic 
balance  if  necessary  by  the  adjustment  of  one  caustic  proportion- 
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ing  pump.  The  neat  soap  and  lye  are  checked  less  frequently  for 
free  alkali,  salt  content,  etc.  It  is  claimed  that  there  is  no  nigre, 
this  heing  separated  with  the  lye  in  the  fourth  stage  and  returned 
to  the  process,  fust  how  this  is  done  is  not  made  clear,  d  he 
accumulated  dirt  is  removed  periodically  from  the  centrifuge 
l)owls. 


Production  capacity  is  increased  hy  adding  extra  centrifug.s 
with  such  other  changes  as  are  necessary  for  volume  capacity. 
Plants  in  various  sizes  (See  Sharpies  Centrifugal  Soap  Process- 
Bulletin  No.  1241)  (  1948),  with  added  monthly  output  of  soaj) 
on  a  24-hr.  day,  5  day  week  schedule,  are  as  follows: 


Size 

Fat  Processed 
Lbs.  per  Iiour 

Monthly  soap  output 
120  hr.-wU.  @  63% 
F.  A.  in  short  tons 

1 

1,500 

585 

y 

3,000 

1,170 

3 

4,500 

1,750 

4 

6,000 

2,340 

5 

7,500 

2,920 

6 

9,000 

3,510 

7 

10,500 

4,100 

8 

12,000 

4,680 

9 

13,500 

5,260 

General  manufacturing  characteristics  given  are  as  follow..: 
a  ratio  of  0.5  to  0.7  Ihs.  of  lye  per  lb.  of  fat  to  yield  a  neat  soap 
containing  0.35  per  cent  glycerine;  a  lye  with  0.1  per  cent,  or 
less,  free  alkali  and  8  to  12  per  cent  salt;  a  two  hour  period,  or 
less,  from  entrance  of  fat  to  production  of  finished  soap;  an  elec¬ 
tric  consumption  of  approximately  0.022  KWPI  per  lb.  of  fat 
processed  for  the  No.  1  size  plant,  to  0.010  KWH  for  the  larger 
plants.  Steam  requirements  are  0.17  lb.  of  steam  at  a  minimum 

from 'IT.  C  fov  operation  of  controls, 

..e  plant  to  0  4  cn.  ft.  for  the  largest.  Building  space  varies 
Bon,6..sx3..x33  ft.  for  plant  No.  1  to  dOx.WxdS  ft  for  plant 

One  of  the  authors  has  observed  tbi<  ,  i  .  • 

and  was  greatly  i„„>ressed  l  e  t 

B  J  nnpiessed  hy  the  ingeinnty  displayed  in  co- 
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ordinating  the  units  into  a  single  operation  and  by  the  adaptation 
of  centrifuges  to  remove  the  time  element  in  ordinary  soap  boil¬ 
ing.  The  system  is  sensitive,  however,  to  slight  variations.  If  a 
control  valve  does  stick  and  proportion  wrongly,  the  system  is 
put  out  of  balance  and  shuts  down  the  entire  process  until  the 
balance  is  restored  in  all  four  stages.  A  few  theoretical  consid¬ 
erations  may  make  this  point  clearer.  The  soap  mixture  passing- 
each  stage  must  be  the  same.  Concerning  the  counterflow  lyes — 
lyes  flowing  in  Stages  2  and  3  will  be  identical,  since  the  lye 
from  3  is  used  in  2  without  change.  The  lye  flow  from  3  may  or 
may  not  be  equal  to  that  from  4  depending  on  the  proportion  of 
brine  and  caustic  that  is  split  between  them.  However,  the  flow 
from  3  will  be  equivalent  to  the  total  brine,  water  and  caustic 
added  in  both  3  &  4.  Flow'  from  1  wdll  be  equivalent  to  the  flow 
from  2  plus  the  w'ater  equivalent  in  the  caustic  added.  Since  total 
caustic  between  stages  1,  3  and  4  must  balance  the  fat,  it  is  seen 
that  any  change,  how'ever  small,  must  result  in  a  change  of  lye 
flow  in  all  four  stages.  Like  all  processes  dependent  on  automatic 
controls,  therefore,  operation  is  simple  until  some  minor  mechan¬ 
ical  defect  occurs  and  then  it  requires  a  skilled  mechanic  to  cor¬ 
rect  the  fault. 


Although  considerable  flexibility  of  operation  is  noted,  it  would 
not  appear  well  suited  to  fit  the  needs  of  a  medium  small  soaper 
whose  production  is  split  among  three  or  four  brands.  Such 
change  over  would  involve  a  shut  down-clean  out  period  plus 
re-setting  of  controls.  This  might  not  be  a  serious  problem.  The 
matter  of  handling  rosin  soaps  is  not  mentioned,  nor  the  handling 
of  foots.  This  last  might  be  a  considerable  problem  due  to  t  le 
high  water  solubility  of  the  hydroxy  acids  with  accompanying 
foam  value  in  the  lyes.  Of  more  significance,  in  our  opinion,  is 
the  lack  of  any  way  of  closing  the  soap  during  the  process.  No 
doubt  this  would  involve  great  complications,  but  m  its  absence, 
it  appears  doubtful  that  a  high  grade  toilet  soap,  for  exanip  e 
could  be  made.  The  lye  ratio  of  0.5  to  0./  lbs.  per  lb.  of  a 
saponified  with  0.35  per  cent  glycerine  left  in  soap  is  a  ter) 
commendable  figure.  It  is  approached,  however,  when  large 
scale  soap  boiling  operations  are  handled  by  counter  current  ) 
UansfeTs  Steaiu  savings  are  considerable,  even  when  balanced 


SOAP  MAKING  METHODS 


161 


against  the  increased  cost  of  electric  power,  unless  such  power 
is  very  high. 

In  brief,  therefore,  tliere  is  niucli  to  commend  such  a  process 
to  soap  manufacturers  of  fairly  large  size,  if  care  is  taken  to 
investigate  the  points  mentioned  above. 


A  SlfCOND  method  of  continuous  soap  making  which,  has 
^  been  employed  on  a  large  commercial  scale  by  one  of  the 
leading  American  soap  companies  is  the  opposite  of  the  above 
method  in  that  the  oil  is  first  hydrolysed  to  fatty  acid  and  glycer¬ 
ine,  then  purified  and  reacted  with  caustic  soda  to  form  a  soap 
which  is  free  from  glycerine  and  is  the  equivalent  in  every  way 
of  a  normal  boiled  soap.  This  process  in  some  resi>ects  is  more 
simple  and  direct  in  its  application  and  more  versatile  in  its  use. 


The  oils  and  fats  are  first  mixed  in  the  correct  proportions  to 
agree  with  the  final  formula  desired  for  the  soap.  The  heated 
oil  is  then  forced  under  pressure  into  the  lower  portion  of  a 
splitting  column.  Hot  water,  also  under  pressure,  is  forced  into 
the  upper  portion  of  the  column.  At  the  pressures  and  temper¬ 
atures  used,  the  oil  and  water  become  partially  miscible  and 

react  to  form  glycerine,  water  and  fatty  acids  in  the  presence  of 
a  zinc  oxide  catalyst. 


The  fatty  acids  split  to  the  extent  of  98  per  cent  or  more  are 
drawn  from  the  top  of  the  column  and  may  be  purified  by  dis¬ 
tillation,  after  which  they  are  fed  into  a  proportioning  pump 
and  to  a  mixing  device  along  with  the  proper  amount  of  caustic 
^da  of  required  concentration  to  affect  complete  saponification. 
Hus  latter  operation  functions  in  a  manner  similar  to  jet  sapon- 
1  cation,  described  above,  with  the  difference  being  that  fatty 
acids  are  used,  and  no  glycerine  is  present  in  the  soap.  By  add¬ 
ing  a  little  salt  to  the  caustic  soda,  and  by  diluting  with  water 
to  the  proper  strength,  a  toilet  soap  can  be  made,  which  is  the 
equivalent  of  that  formed  under  the  best  kettle  house  practice 
and  can  be  used  interchangeably  with  it  if  desired  sLe  the 
process  ,s  the  product  of  a  uu.uber  of  different  developntents  suA 
as,  contutuous  distillation,  i.igl,  pressure  hydrolysis  a!td  ^t 
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PMO -  813-AC 


Diagrammatic  Flow  Sheet  of  Continuous  Fat  Splitting  Process.  Greater 
economy  of  steam  and  opertaing  costs,  maximum  splitting  efficiency 
and  ease  of  control  are  the  desirable  features  of  this  process  as  compared 

to  the  batch  type  operation. 


saponification,  plus  the  coordinating  equipment  necessary  to  unite 
these  operations  into  one  single  unit,  it  is  to  be  expected  that  t  ie 
patent  situation  would  be  very  complex.  Certain  parts  of  tie 
process  can  be  licensed  under  the  original  patents,  others  cannot, 
while  still  other  parts  of  the  process  have  been  known  so  long 
that  patent  consideration  need  be  taken  into  account  only  vv  lere 
special  equipment  design  is  a  factor. 


Before  leaving  this  type  of  processing,  there  are  several  aspects 
to  which  special  attention  should  he  drawn,  hirst,  the  g>cerine 
recovery  by  this  process  is  greatly  simplified.  The  sweetwater, 
containhig  alK>ut  20-25  per  cent  glycerine,  is  witli.lrawn  f.om 
the  bottom  of  tlie  reactor  and  Hash  evaiKirated  to  an  b8  [ler  ce 
crude  witliont  application  of  furtliei  Heat,  i  ne 
nil,  of  course,  and  further  concentration  to  dynamite  and  C.P. 
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grades  may  be  carried  out  (jiiite  readily.  Secondly,  the  soap 
making  method  has  a  great  deal  of  flexibility.  For  example,  by 
using  relatively  pure  starting  oils  it  is  possible  to  make  a  normal 
laundry  soap  or  powder  from  the  split  fatty  acids  without  going 
through  the  distillation  step.  Furthermore,  in  using  distillation 
as  a  purifying  step,  it  is  possible  to  up-grade  low  grade  stocks 
very  considerably  by  increasing  the  fraction  continuously  with¬ 
drawn  from  the  still  pot.  This  material  could  conceivably  be  up 
to  20  per  cent  or  more  of  the  total  charge  and  would  no  more 
represent  an  operating  loss  than  would  degraded  foots  formed  in 
a  refining  operation.  Distillation  in  this  process  may  be  looked 
upon,  therefore,  as  a  convenient  integrated  purifying  step  which 
can  be  used  to  control  the  normal  variation  in  the  starting  raw 
materials.  In  addition,  the  process  gives  a  variable  control  of 
the  final  product  not  possible  by  normal  boiling,  where  water- 
salt-soap  are  in  phase  equilibrium.  At  the  high  temperatures  of 
operation  available,  soaps  may  be  formed  with  practically  any 
desired  moisture  content,  so  that  subsequent  processing  such  as 
spray  drying,  etc.,  may  be  greatly  simplified. 


For  example,  by  injecting  7,000  lbs.  of  fatty  acids  per  hour 
at  an  acid  value  of  210  into  the  mixing  chamber,  along  with 
2,100  lbs.  of  50  per  cent  caustic  soda  solution  per  hour,  the 
lesultant  neutral  soap  would  have  a  moisture  content  of  approx. 
16.7  per  cent.  If  4,200  lbs.  per  hr.  of  25  per  cent  caustic  soda 
solution  is  injected,  the  resultant  neutral  soap  would  have  a 
moisture  content  of  approx.  32.4  per  cent.  Caustic  potash  may 
replace  part  of  the  caustic  soda  also,  a  variation  not  possible 
where  boiling  operations  are  involved. 


I  he  drawbacks  to  the  system,  outside  difficulties  of  initial  cost 

a.Kl  licensing  fees  where  available,  inckulc  the  necessity  for 

(lexx-loping  a  highly  skilled  personnel  to  maintain  perfect  control 

at  all  times,  the  necessity  of  operating  on  a  scale  sufficiently  large 

and  uniform  for  overall  economy,  phis  the  neeil  of  auxiliary 

eiinipment  such  as  secondary  batch  stills  to  maintain  continuity 
in  the  process.  ^ 
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Miscellaneous  Methods 


ATAN\  other  rapid  methods  of  soap  making  are  grouped  for 
convenience  below.  Certain  of  them  such  as  the  Clayton 
Continuous  Process  U.S.  Patent  (2, 249, 676-2, 3^1^3,829,  2,218,- 
279,  2,235,628,  2,179,001,  2,254,996)  have  been  highly  success¬ 
ful  in  large  scale  operation.  This  process  saponifies  the  oil  and 
removes  the  glycerine  and  water  by  spraying  the  super  heated 
mass  into  a  chamber  having  a  reduced  pressure. 

Another  method  which  makes  substantially  anhydrous  soap 
is  to  reflux  the  oil  and  anhydrous  caustic  in  an  inert  solvent  such 
as  kerosene  (U.S.  Pat.  1,813,454)  and  then  spray  dry  to  remove 
the  solvent  and  the  water  formed  in  the  reaction.  (U.S.  Pat. 


2,380,650). 

Another  method  is  to  reflux  an  oil  or  fat  with  an  alcohol  such 
as  methyl  alcohol  in^^the  presence  of  0.1  to  0.5  per  cent  sodium 
hydroxide  as  a  catalyst.  Separate  and  distil  the  esters,  saponify 
them  with  caustic  soda  and  recover  the  liberated  alcohol  for 
rinse  in  the  first  stage  of  the  soap  making  operation  (U.S.  Pat. 
2,271,619.) 

This  last  method,  although  not  in  operation  as  a  continuous 
process,  offers  many  favorable  conditions.  Glycerine  is  recovered 
in  a  pure  and  concentrated  state.  Only  low  temperatures  are 
involved.  The  alcohol  oil  ratio  is  low  at  about  1.2-1. 7  lbs.  of 
alcohol  per  lb.  of  fat.  The  esters  are  easy  to  purify  by  distillation 
and  may  be  saponified  by  any  type  alkali  to  soap  containing  an\ 
predetermined  degree  of  moisture  down  to  anhydrous,  depending 
on  the  alkaline  strength. 


A  process  which  has  met  with  some  success  in  toilet  soap  manu¬ 
facture  consists  of  saponifying  neutral  fat  with  50°  Be.  caustic 
soda,  which  is  about  the  concentration  at  which  liquid  caustic 
soda’  is  shipped  by  the  manufacturers.  The  saponification  is 
carried  out  in  a  crutcher  at  moderately  high  temi>eratures.  By 
the  use  of  a  catalyst,  the-  saponifictaion  is  completed  within  a 
few  hours.  The  finished  soap  which  may  contain  anywhere 
from  15  to  20  per  cent  of  moisture,  may  be  fed  to  the  usual 
chilling  roll  and  dried  slightly  to  bring  the  moisture  down  to 
13  per  cent  for  milling,  or  it  may  be  exuded  through  fine  open- 
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ings  into  a  hot  air  chamber  or  tower  to  reduce  the  moisture 
as  required  (U.S.  Pat.  1,831,610  Scliaal). 

These  “quick  method”  soaps  are  usually  not  used  alone  in 
making  up  finished  toilet  soaps.  They  are  generally  milled  up 
with  an  equal  quantity  of  regular  full-boiled  toilet  soap  base, 
or  in  other  proportions,  depending  on  the  finished  cake  of  soap 
required.  The  “quick  process”  soaps  show  a  tendency  toward 
rancidity,  and  it  is  not  uncommon  for  an  antioxidant  to  be  added. 
They  also  have  the  disadvantage  of  rather  rapid  w'asting  away,  as 
is  characteristic  of  all  soaps  where  the  glycerine  remains  in  the 
finished  cake.  •  '  kj 

In  speeding  up  the  rate  of  saponification,  catalysts  have  been 
employed  more  extensively  in  Europe  than  in  the  United  States. 
The  work  of  Roschdestwensky*  in  the  use  of  aromatic  hydro¬ 
carbons  in  the  saponification  of  fats  with  alkali  brought  some 
interesting  findings.  He  found  that  the.  speed  of  the  reaction 
between  oils  and  alkali  is  increased  to  a  high  degree  by  the  addi-  ^ 
tion  of  approximately  one  per  cent  of  aromatic  hydrocarbons  of 
phenolic  character,  such  as  cresols,  naphthols,  thymol,  and  the 
like.  He  compared  the  speed  of  reaction  with  and  without  a  cata¬ 
lyst,  using  phenol,  thymol,  hydroquinone,  cresol,  alphanaphthol, 
sodium  naphthalenesulfonate,  betanaphthol,  naphthalene,  eugen- 
ol,  and  PetrofF  contact  splitter. 


Ihe  materials  tested  were  coconut  oil,  cottonseed  oil  and  lin- 
•seed  oil.  The  saponification  of  these  oils  is  efYected  with  the  aid 
of  an  aqueous  sodium  hydroxide  1yd  of  36°  Be.  by  the  cold 
process,  the  amount  of  lye  used  being  equivalent  to  the  saponifica¬ 
tion  number  of  the  oil.  Six  hundred  grams  of  oil  and  the  lye, 
corresponding  thereto,  are  stirred  together  to  form  a  thick  emul¬ 
sion  at  a  temperature  of  30°C.  The  stirring  is  continued  unt  1 
t  e  ingredients  have  been  thoroughly  mixed  and  then  the  mixture 
IS  a  lowed  to  remain  at  rest  for  a  time.  Satnples  are  taken  neriod- 
.cally  for  control  purposes.  Tl.e  sa.nples  are  tested  in  the  follow¬ 
ing  manner :  three  grams  are  weighed  out  and  stirred  together 
m  a  mortar  with  ten  grams  of  anhydrous  Na^SO,  until  a  uniform 
l^der  .s  formed.  This  is  then  extracted  with  petroleum  ether 

D.  So.«  s«.p  MOKOW 
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and  the  neutral  fat,  which  has  not  been  saponified,  is  determined 
in  this  extract.  The  temperature  is  recorded  during  the  entire 
progress  of  the  process,  that  is,  the  temperature  of  the  saponify¬ 
ing  mass.  The  catalyst,  which  is  added  in  the  proportion  of  one 
per  cent  of  the  weight  of  the  saponifying  mass,  is  dissolved  in 
oil  by  heating  up  to  a  temperature  of  80°C. 

The  following  tal)ulation  shows  the  per  cent  of  oil  that  reacts 
after  various  periods  of  time. 


20  40  1  2  3  4  24  70  76 

minutes  hours 


Coconut  oil  with  alpha  naph-  —  — 


thol  . 95  100 

Coconut  oil  with  beta  naph- 

thol  .  92  100 

Coconut  oil  with  cresol  ....  90  94 

Cottonseed  oil  .  —  — 

Cottonseed  oil  with  alpha 

naphthol  .  —  100 

Cottonseed  oil  with  beta 

naphthol  .  —  98 

Cottonseed  oil  with  thymol..  —  92 

Lindseed  oil  .  —  — 

Linseed  oil  with  alpha  naph¬ 
thol  .  82  100 


13.5  24  —  94  —  —  — 


—  —  7  _  42  100  — 


^  —  6.2  —  37  —  100 


Oils,  which  saponify  with  difficulty  only,  such  as  cottonseed 
oil  and  linseed  oil,  are  saponified  within  a  period  of  a  few  min¬ 
utes  in  the  presence  of  catalysts.  1  he  speed  of  reaction  in  the 
case  of  cottonseed  oil  and  linseed  oil  due  to  the  action  of  the 
catalysts  is  considerably  greater  than  when  using  coconut  oil. 
The  assumption,  that  the  catalysts  actually  act  on  the  double 
bonds  of  the  unsaturated  compounds,  is  therefore  highly  probable. 
It  is  concluded  that  in  all  cases,  in  which  the  saponification  re¬ 
action  is  carried  out  energetically  enough  and  with  distinct 
temperature  rise  in  the  mass,  the  maxima  of  the  temperatuie 
curves  are  reached  almost  at  the  same  moment,  at  which  the 
degree  of  saponification  is  95  per  cent,  that  is  at  the  time  that 
saponification  is  almost  completed.  The  speed  of  reaction  curves 
and  the  temperature  curves  may  therefore  be  considered  with  all 
probability  to  be  alike  in  their  course.  Inasmuch  as  the  draw¬ 
ing  of  such  temperature  curves  involves  no  great  experimenta 
difficulties,  they  can  be  used  with  good  results  as  the  comparative 
characteristic  of  the  saponification  reactions. 


SOAP  MAKING  METHODS 


167 


A  comparision  was  made  of  the  action  of  the  above  mentioned 
ten  catalysts  with  the  aid  of  such  curves.  For  this  purpose, 
every  luindred  grams  of  cottonseed  oil  were  saponified  with 
sodium  hydroxide  lye  of  36°  Be.  concentration  at  an  initial 
temperature  of  30°C.,  the  samples  being  treated  in  this  manner 
one  after  the  other  after  one  per  cent  of  the  aforementioned 
catalysts  had  been  added.  It  was  found  that  hydroquinone. 
naphthalene  and  sodium  naphthalenesulfonate  exert  no  notice¬ 
able  action  on  the  saponification  reaction.  Their  presence  causes 
no  rise  in  temperature.  Phenol,  eugenol  and  “contact  splitter 
Petroff,”  although  they  do  not  cause  any  rise  in  tenq>erature, 
accelerate  to  a  marked  degree  the  formation  of  emulsions  with 
the  fats  and  lyes,  and  this  has,  of  course,  a  favorable  effect  on 
the  saponification  process.  Cresols,  naphthols  and  thymols  have 
a  strong  activating  influence  on  the  reaction  and  induce  a  con¬ 
siderable  rise  in  temperature  in  the  reaction  mass.  This  is  seen 
in  the  following  tabulation ; 


Saponification  of 
cottonseed  oil  in 
the  presence  of 

Cresol  . 

Thymol  . 

Alphanaphthol  . 
Betanaphthol  . . 


minutes 

5  10  20  30  40  50  60 

remperature  of  the  mixture  during  the 
progress  of  reaction 


34 

36 

38 

39 

40 

34 

37.5 

40.5 

39.5 

40 

43 

47 

51 

52 

35 

48 

46 

52 

47 

Those  chemicals  that  possess  a  phenolic  character  are  appar- 
nifly  tlie  active  ones.  I'roni  the  staiKlpoint  of  tlie  solubility  of 
Uese  coniixjunds  in  water  (phenol  6,  hy(lroc|uinone  5.9,  cresol 
0.5,  thymol  0.09  and  naphthol  zero),  it  can  he  said  that  the 
catalytic  action  is  greater  the  less  the  sohihility.  In  order  to 
investigate  the  influence  of  the  temperature  on  all  these  cata- 
bys,  600  grams  of  cottonseeil  oil  were  saponifieil  with  the  aid 
of  sodunn  hydro.xidc  in  the  pre.sence  of  one  per  cent  of  heta- 
naphthol  at  diffc-rent  temperatures.  At  initial  temperatures  of 
.  0,  and  /O  C.,  the  saponification  was  complete  within  two 
tours,  forty  minutes  and  twenty-five  minutes  resiiectively  The 
reaction  did  not  generally  take  place  at  100»C.,  for  at  this  and 
Other  neighboring  temneratures  it  in-n 

cfnii  1  •  ^  iperatures,  it  ^^as  impossible  to  obtain  a 

stable  emulsion  of  the  oil  with  the  lye. 
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As  we  see,  there  are  certain  most  favorable  conditions  govern¬ 
ing  the  saponification  reaction  with  respect  to  the  temperature. 
There  is  also  a  certain  favorable  concentration  of  catalyst.  The 
addition  of  larger  proportions  of  catalyst  is  useless. 

Another  type  of  rapid  saponification  designed  to  eliminate  the 
time-consuming  process  of  kettle  boiling  is  the  saponification  of 
fats  or  fatty  acids  in  a  practically  anhydrous  state.  Instead  of 
using  a  water  solution  of  caustic  soda  or  sodium  carbonate,  the 
alkali  in  the  dry  process  is  intimately  mixed  with  the  fatty  ma¬ 
terial  in  a  powdered  dry  state.  The  reaction  is  extremely  rapid 
and  gives  a  soap  which  is  anhydrous  for  all  practical  purposes. 
Quite  some  work  along  this  line  has  been  carried  out  in  Germany* 
and  the  process  is  reported  to  have  had  successful  commercial 
application  there.** 

The  process  is  based  on  the  fact  that  when  molten  fatty  acids 
are  intimately  mixed  at  the  approximate  liquefying  tempera¬ 
ture  of  the  fatty  acid  with  a  definite  quantity  of  finely  powdered 
soda  ash,  it  is  possible  to  produce  a  perfectly  smooth  homo¬ 
geneous  mass  free  from  lumps,  and,  after  a  short  time,  this 
highly  concentrated  soap-mass,  becomes  completely  saponified 
through  its  own  exo-thermic  reaction.  If  the  proper  amount 
of  soda,  which  is  necessary  for  saponification  not  be  exceeded, 
the  reaction  carries  out  in  such  manner  that  quantitati\ely  re¬ 
sultant  water- free  sodium  soap  and  bicarbonate  are  formed. 

The  soap  is  finished  when  a  sample  shows  no  free  fatty  acids 
on  being  subjected  to  the  usual  ether  test.  The  time  required 
ordinarily  is  from  15  minutes  to  one  hour,  depending  on  the  type 
and  character  of  fat  used.  This  anhydrous  soap  product,  containing 
only  bicarbonate  of  soda  in  excess,  has  especially  interesting 
advantages  over  other  soaps  for  the  purpose  of  compounding 
bleaching  soap  powders  containing  oxygen-liberating  salts  such 
as  sodium  perborate.  In  such  cases,  it  is  necessary  only  to  add 
the  required  amount  of  percarbonate,  perborate,  or  other  oxygen 
bearing  salt,  and  a  mixture  is  obtained  free  from  the  usual  de¬ 
ficiencies  of  most  soaps  containing  moisture. 

•Welter,  Dr.  Adolph,  Krefeld-Rheinhafen.  U.S.  Pat.  1.560,626. 

••Dreiring  Werke,  Krefeld,  Germany. 
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Soap  made  by  tlie  Welter  method,  may  be  converted  diiectly 
into  flake  soap  by  running  through  steel  rolls.  Thin  translucent 
flakes  are  produced  free  from  moisture,  eliminating  the  need  for 
drying  in  the  usual  way. 

Powdered  soaps  are  reported  produced  with  equal  facility,  and 
if  it  is  desired  to  manufacture  this  type  of  material,  the  con¬ 
centrated  soap  mass  is  permitted  to  cool  out  and  is  then  run 
immediately  through  suitable  grinding  equipment.  Since  the  soap 
mass  cools  very  speedily  and  also  acquires  a  brittle  hardness, 
the  powdering  is  done  easily,  and  one  may  regulate  the  size 
of  the  grain  to  any  degree  of  fineness  desired  by  the  adjustment 
of  the  screening  mesh.  Light  weight  grains  of  soap  or  finely 
powdered  soaps  are  produced  quickly  by  this  arrangement  and 
may  be  packed  or  barreled  at  once  directly  from  the  powdering 
machinery. 


When  other  types  of  soap  are  required,  it  is  possible  to  make 
such  changes  in  raw  materials  as  may  be  desired,  depending 
however  on  adherence  to  the  Welter  principle,  that  is,  the  use 
of  the  correct  quantity  of  soda  ash  proportionate  to  the  quan¬ 
tity  of  fatty  acids.  In  other  words,  it  is  possible  to  substitute 
a  part  of  soda  by  potash,  and  also  to  replace  some  fatty  acids 
by  rosin.  It  is  possible  to  incorporate  solvents  like  benzine, 
naphtha,  pine-oil,  carbon  tetrachloride,  etc.,  and  when  such  addi¬ 
tions  are  made  to  the  fatty  acids,  the  process  is  carried  on  with 
equal  facility  and  in  some  cases  the  reaction  is  improved.  The 
soaps  containing  the  solvents  are  quite  stable  and  possess  en¬ 
hanced  detergent  and  washing  properties. 


In  the  use  of  oxidizable  fat  stocks,  special  care  has  to  be  taken 
that  the  reMtion  during  tile  mixing  process  does  not  proceed  too 
rapidly.  Wlien  the  raw-material  admixtures  are  carefully  weighed 
out,  and  the  additions  carefully  controlled  so  that  the  same  are 
applied  only  in  proportion  to  cooling  surface  capacity  while  the 
mixing  apparatus  is  in  operation,  too  much  heat  will  not  be 
evolved,  and  there  will  be  no  danger  of  carbonizing  the  stock 
he  lower  the  temiierature  at  which  the  fatty  acids  Le  worked 
the  more  uniform  will  be  the  resultant  mixtures.  The  lower  also 
S  the  percentage  of  carbonic  acid  developed  in  the  reaction  mass. 
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so  that  only  fatty  acids  of  the  sodium  salts  and  bicarbonate  are 
formed.  Usually  too,  the  finer  the  powder  and  the  lower  the 
moisture  content  of  the  carbonate  which  is  used,  the  better  and 
easier  the  process  functions. 

Examples  of  the  process  are  given  as  follows:  1,000  kgs.  of 
oleic  acid  of  an  acid  number  of  200  are  run  into  a  vessel  provided 
with  a  stirring  mechanism  at  a  temperature  of  30  to  50°C., 
200  to  250  kgs.  of  well-ground  calcined  soda  are  added,  whereby 
an  entirely  homogeneous  thin  pulp  is  obtained.  When  after  a 
short  stirring,  the  latter  has  become  sufficiently  viscous  so  that 
it  will  not  separate,  the  reaction  mass  is  allowed  to  deposit  on 
sheets  of  iron  which  are  placed  in  drying  chambers.  The  soapy 
pulp  becomes  puffed  up  during  the  next  few  hours  owing  to  the 
formation  of  carbonic  acid  and  produces  a  hard,  porous,  homo¬ 
geneous  soapy  mass.  This  mass  can  be  easily  pulverized  and 
dissolves  easily.  If  only  one  molecule  of  water-free  soda  is  used 
for  two  molecules  of  fatty  acids,  then  when  it  is  worked  in  small 
quantities  a  subsequent  heating  in  drying  chambers  is  necessary 
under  certain  circumstances  for  driving  off  the  carbonic  acid. 
In  all  cases,  however,  where  a  small  excess  of  soda,  is  present, 
and  when  one  molecule  of  soda  is  used  for  one  molecule  fatty 
acid,  sufficient  heat  is  generated  by  the  formation  of  bicarbonate 
so  that  complete  saponification  takes  place  in  a  short  time. 

Example  2:  1,000  kgs.  of  palm  kernel  acids  of  an  acidity  of 
250  are  added  in  a  steady  stream  at  a  temperature  of  35 °C.  into 
a  mixing  drum  having  a  stirring  mechanism,  into  which  450 
to  500  kgs.  of  calcined  soda  have  been  previously  introduced.  A 
thin  pulp  is  then  obtained  which  becomes  heated  by  the  saponifi¬ 
cation  which  takes  place,  and  becomes  thicker  and  can  finally  be 
removed  from  the  mixing  vessel  as  an  entirely  homogeneous,  hard 
friable  mass.  On  the  following  day,  the  reaction  mass  which 
has  been  formed  is  so  hard  and  brittle  that  it  can  be  easil> 
ground,  does  not  feel  fatty  to  the  touch,  and  consists  only  of 
a  mixture  of  soap  and  bicarbonate,  which  forms  a  clear  solution 

with  water. 

Example  3:  1,000  kgs.  of  cotton  oil  fatty  acid  of  an  acidity 
number  202  are  mixed  in  a  mixing  drum  having  a  strong  stirring 
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mechanism,  with  400  kgs.  of  dried  calcined  soda  at  about  30°  or 
35 °C.  When  the  mass  lias  become  like  a  jiiilp  and  does  not  stick 
any  longer,  it  is  pressed  by  a  screw'  lying  at  the  bottom  of  the 
mixing  vessel  into  an  extrusion  press  and  shaped  either  hydraulic¬ 
ally  or  mechanically  into  extrusions  of  any  size.  Cakes  so  made 
become  hard  and  brittle  after  a  short  time,  because  of  the  com¬ 
plete  saponification  which  takes  place;  they  have  a  good  appear¬ 
ance  and  are  long  lasting  in  use. 

In  this  process,  it  is  possible  by  using  suitable  apparatus  to 
manufacture  soaps  in  a  continuous  manner.  The  mode  of  work¬ 
ing  from  the  moment  of  the  introduction  of  the  fluid  fatty 
acids  until  the  outlet  of  the  hard,  saponified,  saleable  product, 
requires,  according  to  the  temperature  and  to  the  kind  of  fatty 
acid,  from  a  quarter  of  an  hour  to  an  hour. 

Example  4:  1,000  kgs.  of  coconut  oil  of  an  acid  number  255 
are  stirred  together  with  600  kgs.  of  calcined  soda  which  con¬ 
tains  20  per  cent  of  water  and  is  ground  very  finely  into  a  mix¬ 
ing  drum,  where  after  a  certain  time  the  mass  hardens  into  a 
dough,  becomes  warm  afterwards  and  then  becomes  completely 
saponified.  When  the  mass  does  not  stick  any  longer,  it  is  shaped 
by  means  of  an  extrusion  press  into  noodles,  or  is  ground  after 
cooling  and  pressed  into  cakes.  The  cakes  which  are  so  formed 

do  not  contain  any  more  soda,  but  only  bicarbonate  and  a  little 
water. 


Example  5;  1,000  kgs.  of  distilled  cotton  oil  fatty  acid  of  an 
acidity  number  202  are  mixed  with  50  kgs.  of  turpentine  oil, 
whereupon  this  mixture  is  mixed  in  a  mixing  drum  havino-  a 

strong  stirring  mechanism  with  400  kgs.  of  dried  calcined  soda 
at  approximately  30°C. 


W'lien  the  mass  has  become  like  tloitgli,  it  is  pressed  by  a  screw 
ymg  at  the  bottom  of  the  mixing  vessel  into  an  extrnsion  press 
and  shaped  either  hydranlically  or  mechanically  into  extrusions 
o  any  snttablc  diameter.  These  become  hard  and  brittle  iti  a 
short  titne,  owing  to  the  complete  saponification  that  takes  place 

;  e  n.a?'/‘  "'“l  Possible  to  allow 

mass  to  cool,  to  grind  It  Into  a  fine  powder,  and  if  necessary 

press  It  into  cakes.  Instead  of  50  kgs.  of  turpentine  oil  it  is 


172 


SOAPS  AND  DETERGENTS 


possible  to  use  in  this  same  process,  100  kgs.  of  carbon  tetra¬ 
chloride  or  100  kgs.  of  benzol  or  its  homologues. 


Processing  Soap  Base 


7\  FTER  the  preparation  of  the  soap  base,  it  is  passed  along 
for  further  processing  depending  on  the  final  form  and 
type  of  the  product  to  be  made.  Unless  otherwise  specified,  a 
full  boiled  settled  soap  will  be  understood  to  'be  the  starting 
material. 


Criitching  and  Filling 

J\  FTER  the  kettle  of  full-boiled  settled  soap  is  pumped  out,  the 
soap  is  run  either  directly  to  a  crutcher  or  preferably  into 
a  large,  heated  insulated  storage  tank  capable  of  holding  the 
whole  kettle  charge  of  neat  soap.  If  the  whole  amount  cannot 
l>e  held,  then  the  storage  tank  should  hold  at  least  half  of  the 
contents  of  the  kettle.  Pumping  the  soap  to  a  storage  tank  per¬ 
mits  the  soap  maker  to  charge  a  fresh  kettle  immediately.  This 
effects  an  economy  in  the  time  that  is  required  to  empty  the  soap 
kettle.  Furthermore,  it  is  also  possible,  in  a  properly  insulated 
and  heated  storage  tank,  to  hold  the  soap  for  longer  periods  of 
time  and  thus  control  the  temperature  at  which  it  may  be  desired 
to  carry  out  further  operations.  With  dry  steam  to  heat  the 
storage  tank,  the  soap  maker  may  bring  the  soap  to  any  temper¬ 
ature  he  desires. 

As  the  soap  from  the  kettle  is  being  removed  either  to  the 
Crutchers  or  to  the  storage  tank,  there  is  a  decided  advantage 
in  employing  some  means  of  straining  or  filtering  to  remove 
undesirable  particles  of  dirt  and  foreign  material.  In  spite  oi 
care  in  making  the  soap  some  of  these  impurities  are  bound  to 
be  present,  causing  specks  in  the  finished  soap.  Mechanically 
operated  filters  are  available  for  this  separation.  They  do  a  good 
job  of  removing  the  impurities  from  the  pure  soap  by  forcing 
the  molten  soap  through  as  small  an  aperture  as  90  mesh.  A 
less  expensive  piece  of  apparatus,  but  one  not  nearly  as  effective, 
is  the  wire  box  screen  for  removing  impurities.  Ihese  are  made 
by  fastening  wire  screen  of  proper  mesh  to  the  bottom  of  a 


SOAP  MAKING  METHODS 


173 


wooden  or  metal  box.  A  portion  of  the  top  of  this  box  is  removed 
to  permit  the  entrance  of  the  hot  soap.  In  this  case  the  filtering' 
operation  is  generally  accomplished  by  gravity.  The  weight  of 
the  soap  contained  in  the  box  is  sufficient  to  force  it  through 
the  openings  in  the  wire  screen.  The  size  of  this  wire  screen 
mesh  must  be  determined  by  the  soap  maker  after  he  has  ex¬ 
amined  the  condition  of  the  hot  soap.  It  will  be  found  that  a 
larger  mesh  screen  is  necessary  in  this  case  than  with  a  mechanical 
filter  because  the  pressure  of  gravity  is  not  as  great  as  that  pro¬ 
duced  when  the  pump  forces  the  molten  soap  through  the  mechan¬ 
ical  filter. 

In  any  case,  it  is  important  that  some  means  be  adopted  to 
cleanse  the  soap  by  filtering  before  continuing  with  the  further 
operations.  The  appearance  of  the  finished  soap  will  be  greatly 
improved  by  this  additional  operation. 


Filling  the  Soap  Ba§e 

QF  THE  various  materials  indicated  for  filling  or  “building” 
soap,  there  are  only  two  which  are  used  in  very  large  quan¬ 
tities.  These  are  soduim  carbonate  or  soda  ash,  and  silicate  of 
soda  or  water  glass.  These  two  materials  can  be  compounded 
with  the  full-lx)iled  soap  base,  or  for  that  matter  with  any  soap 
base,  in  varying  quantities. 

The  immediate  effect  of  adding  soda  ash  to  soap  base  is  to 
stiffen  the  mass  considerably  due  to  the  fact  that  it  takes  up 
water.  From  2.5  per  cent  to  2.8  per  cent  of  dry  soda  ash  is  the 
maximum  amount  which  should  be  added  to  soap  base.  High 
titer  soaps  inade  from  the  more  solid  fats  should  not  contain 
moie  than  2.5  per  cent  soda  ash,  and  soaps  made  from  the  lower 
titer  fats  sucli  as  cottonseed  oil  foots  should  not  contain  more 
than  2.8  per  cent  soda  ash.  The  limiting  factor  in  the  amount  of 
so  a  ash  to  be  added  is  the  tendency  of  the  soap  to  open  and 
show  a  bloom  or  frosty  deixisit  at  an  early  age.  Soda  ash  may 
be  added  to  the  soap  in  the  crutcher  either  in  the  dry  form  or  in 
a  s  rong  solution.  When  added  dry,  care  must  be  taken  to  see 
that  the  lumps  are  well  broken  up  before  adding  to  the  soap 
ilns  ,s  done  preferably  by  passing  the  soda  ash  d, rough  a  fine 


174 


SOAPS  AND  DETERGENTS 


screen  directly  to  the  soap  in  the  crntcher.  When  added  in  the 
form  of  solution,  the  percentage  of  water  in  the  solution  should 
be  kept  down  in  order  not  to  dilute  the  soap  too  greatly. 

The  temperature  of  the  soap  when  filling  materials  are  added 
is  important  especially  in  the  case  of  soda  ash,  and  depends  upon 
the  nature  of  the  soap.  A  lower  titer  soap  such  as  is  made  from 
cottonseed  oil  foots  takes  up  the  filling  solution  better  at  about 
140°F.  In  no  case  should  a  temperature  of  160°F.  be  exceeded 
or  a  seperation  will  occur.  The  firmer  the  body  of  the  soap,  the 
higher  the  temperature  of  the  soap  may  be. 

The  addition  of  silicate  of  soda  to  soap  is  probably  more  com¬ 
mon  than  adding  soda  ash.  It  can  be  added  more  easily,  but  the 
operation  cannot  be  carried  out  carelessly  and  be  successful.  The 
percentage  of  silicate  of  soda  which  may  be  added  to  the  soap 
varies  according  to  the  composition.  As  high  a  percentage  as  50 
per  cent  silicate  of  soda  may  be  added  successfully  to  soap.  At 
times  even  this  percentage  is  exceeded  when  soaps  are  made  by 
the  cold  semi-boiled  process.  Soaps  containing  a  considerable 
amount  of  coconut  oil  are  especially  capable  of  holding  high 
amounts  of  filling  materials,  especially  silicate  of  soda. 

In  cases  where  considerable  amounts  of  silicate  of  soda  are 
to  be  added  to  the  soap,  the  finish  of  the  soap  should  be  strong 
or  open.  The  reason  for  this  lies  in  the  fact  that  the  silicates  of 
soda  manufactured  for  filling  soaps  combine  readily  with  sodium 
hydroxide.  If  then  the  finish  of  the  soap  is  not  strong  enough 
to  work  well  with  the  silicate  of  soda,  the  whole  mass  in  the 
crutcher  stiffens  up  to  such  an  extent  that  it  impedes  the  move¬ 
ment  of  the  agitator  in  the  crutcher.  Should  this  condition  be 
encountered,  the  operator  must  add  quickly  a  small  {piantity  of 
liquid  caustic  soda,  which  should  be  readily  available.  This  addi¬ 
tion  will  presently  make  possible  the  movement  of  the  agitator 
and  cause  the  mass  to  thin  out  when  the  proper  amount  of  caustic 
soda  is  present.  Some  soap  makers  make  a  practice  of  adding 
a  small  percentage  of  caustic  soda  lye  directly  to  the  silicate  o 
soda  in  the  storage  tank  before  it  is  added  to  the  soap  to  sapon¬ 
ify”  it.  (The  word  “saponify”  is  often  used  in  soap  plants  in¬ 
correctly  by  the  practical  men,  as  is  the  case  in  this  instance.) 
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A  settled  soap  i)ase  containing  as  high  as  2  per  cent  free  alkali 
can  (juickly  he  reduced  to  0.1  per  cent  hy  silicate  additions.  In 
no  instance  will  the  addition  of  silicate  of  soda  yield  a  neutral 
soap,  hut  it  will  reduce  the  ixu'centage  of  free  alkali  in  the  soap. 
It  is  customary  to  figure  that  one  part  of  Na^O  will  neutralize 
three  or  more  parts  of  sodium  silicate.  Practically  all  the  methods 
used  to  determine  the  alkalinity  of  soap  which  contains  per¬ 
centages  of  silicate  of  soda  are  open  to  some  criticism.  In  any 
event,  the  amount  of  caustic  soda  to  he  added  to  the  silicate  of 
soda,  in  order  that  it  may  he  more  easily  incorporated  in  the  soap, 
should  not  exceed  the  ratio  of  one  part  of  sodium  oxide  to  two 
parts  of  silicon  dioxide,  (1  Na20  :  2  SiOa).  Since  it  requires 
some  time  for  a  mixture  of  caustic  soda  and  the  silicate  of  soda 
to  come  to  a  state  of  equilibrium,  it  is  advi.sahle  that  when  the 
caustic  soda  is  added  to  the  silicate  of  soda,  this  he  completed 
a  day  or  two  in  advance.  If  this  is  not  done,  the  finished  soap, 
although  having  a  good  appearance,  is  very  apt  to  irritate  the 
hands.  It  has  been  observed  that  diluted  mixtures  of  silicate  of 
soda  and  caustic  soda  come  to  the  state  of  equilibrium  more 
rapidly  than  concentrated  mixtures  and  also  that  raising  the 
tempeiature  assists.  This  being  the  case,  it  is  advisable  in  adding 
caustic  soda  to  .sodium  silicate  to  dilute  and  heat  the  mixtur^ 
Most  soap  makers  heat  it  to  a  temperature  of  about  160°F 
Where  silicate  of  soda  is  added  to  the  soap  base  directly  in  the 
Crutcher,  the  tenqKTature  of  the  mass  should  be  as  low  as  is 
consistent  with  good  crutching.  A  temperature  near  that  of  the 
soap  IS  the  most  desirable  to  produce  a  smooth  running  soap. 

Silicate  of  soda  as  furnished  for  soap  makers  runs  from  40° 

the  more  commonly 

>.sc.< .  Wh,  e  s.licate  of  soda  is  ,.se,l  largely  i„  ,he  so-called 
« lute  laundry  soaps,  some  soap  makers  add  1  per  cent  to  the 
soap  base,  ,n  general,  in  order  to  guard  against  rancidity. 

Re-Working  or  Re-Melli„g  Soap  Scrap 

I  m!f  r'r''  with¬ 

out  .eturnmg  .t  ,o  the  soap  kettle  and  putting  i  through  tL 

bothng  operafons.  This  is  es^^cially  true  with  filed  soaptr  p 
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The  scrap,  of  course,  is  obtained  from  subsequent  operations  in 
soap  making.  The  object  of  re-working  the  scrap  is  to  economize 
in  labor,  steam,  filling  materials  and  perfume.  These  are  lost 
whenever  the  scraj)  is  re-worked  by  boiling  in  the  kettle.  The 
two  common  ways  of  re-working  soap  scrap  are  either  by  re¬ 
turning  it  directly  to  the  crutcher  or  handling  it  in  a  remelter. 


In  order  to  handle  scrap  properly,  it  must  be  in  a  proper  con¬ 
dition  for  re-working.  The  scrap  must  be  absolutely  clean  and 
should  be  re-melted  as  quickly  as  possible  after  it  is  produced. 
If  too  much  of  the  moisture  dries  out  from  the  scrap,  difficulty 
in  re-working  results.  In  general,  scrap  which  contains  less  than 
25  per  cent  moisture  cannot  be  re-melted  satisfactorily.  The  per¬ 
centage  of  scrap  for  complete  re-working  and  for  mixing  with 
fresh  soap  depends  on  the  hardness  or  the  body  of  the  soap, 
the  color,  and  the  texture  which  is  desired  in  the  finished  soap. 
It  is  general  practice  to  add  20  per  cent  scrap  to  80  per  cent  of 
fresh  soap.  There  arc  extremes,  however,  in  which  this  per¬ 
centage  of  scrap  can  be  exceeded.  For  example,  as  high  as 
60  to  70  per  cent  of  a  low-grade  cottonseed  oil  foots  soap  scraj) 
can  be  added  to  fresh  soap  by  the  addition  of  a  small  quantity  of 

water.  In  this  case,  however,  a  very  low-grade  product  is  ob¬ 
tained. 


When  the  soap  is  returned  to  the  crutcher,  precautions  must 
he  taken  always  that  sufficient  time  lias  elapsed  for  re-nieltino- 
the  soap.  This  means  the  soap  should  go  to  the  crutcher  quite 
tot.  f  course,  the  production  of  finished  soap  is  of  necessity 
slowed  down,  hor  this  reason,  a  re-melter  is  often  used  in  place 
or  a  crutcher  because  by  re-melting  soap  in  a  re-melter,  the 
cuitclnng  can  proceed  at  the  same  rate  of  sjteed.  In  using  a 

hcfo.e  It  ,s  destred  to  start  the  crutching  operation.  When  the 
esh  soap  .s  available  for  crutching,  the  desired  quanthy  t 

f  c  uZ-  "nd":,  ”  -ap  in 

crutcliei  and  the  mass  is  well  mixed  Then  fhp  fiir 
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as  well  as  change  its  texture.  Tests  should  be  made  and  care 
should  he  exercised  in  choosing  the  correct  amount  of  re-melted 
soap  to  be  added  to  the  fresh  soap  in  order  to  produce  the  desired 
results  in  the  finished  cake. 


Framing,  Slabbing,  Cutting,  Pressing  ami  Wrapping 


JN  CASES  where  the  finished  soap  is  to  appear  in  bar  form  as 
is  the  case  especially  with  laundry  bars  or  floating  soaps,  the 
procedure  is  to  frame,  slab,  cut,  skin  dry,  press,  and  wrap  the 
soap.  J  here  is  no  particular  difficulty  in  the  framing  operation. 
The  frame  consists  of  five  parts,  the  bottom  which  is  supported 
by  \\  heels,  two  braced  steel  sides  and  two  ends  with  clamps. 
They  are  constructed  in  such  a  manner  that  when  the  sides  and 
ends  are  placed  in  the  grooves  or  slots  of  the  bottoms  they 
can  be  pressed  together  so  as  to  form  a  practically  water-tight 

box.  The  frame  is  usually  about  13  inches  wide,  56  inches  long 
and  41  inches  high. 


I  he  setting  up  of  frames  is  a  comparatively  simple  matter. 
If  the  soap  which  is  run  into  them  is  very  thin  and  fluid,  it  is 
customary  to  tighten  them  either  by  rising  a  soap  putty,  a  fibrous 
wood  material  in  felt-like  form,  or  a  cellulose  wadding  to  close 
the  grooves  and  slots  more  thoroughly.  In  some  soap  plants 
1  IS  customary  to  give  the  sides  and  ends  a  light  coating  of  lime 
or  salt,  facilitating  removal  of  the  sides  after  the  soa),  is  cooled 
is  wash  causes  the  soap  to  strip  from  the  iron  more  readily 

adhe^rto  drfidi*'" 


shrinkao-e  will  nrriir  til  -r  •  tcmpeiatuie,  more 

ature.  Xs  tl^  s2  sin  mi:  ‘^'Per- 

depression  along  the  entire  Icn"th  I'l'^’  "  ^ 

either  case,  it  is^dvisj:!"  to  ™f  late  :i‘;“ 

-ire  top  of  the  soap  between  e^: ti:.t::! 
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This  is  usually  clone  after  the  sc^ap  has  cooled  for  an  hour  or  two 
in  the  frames.  By  this  operatic^n,  the  indentation  or  valley  is 
avoided.  This  valley  increases  the  percentage  of  scrap  in  the  soap 
that  eventually  goes  through  the  suhse(|uent  re-working  operations. 

It  usually  re(|uires  from  3  to  5  days  for  the  soap  to  cool  and 
solidify  in  the  frame  before  strip])ing.  The  time  required  to 
cool,  however,  depends  upon  the  kind  of  soap  which  is  being 
made,  the  stock  from  which  it  has  been  made  and  the  tempera¬ 
ture  at  which  the  frame  is  stored.  Usually  five  days  is  as  long 
as  the  soap  must  remain  in  the  frame  under  ordinary  conditions. 
In  the  case  of  “mottled  soaps,”  however,  it  is  necessary  to  keep 
the  soap  in  the  frames  as  long  as  14  days.  This  is  due  to  the  fact 
that  “mottled  soaps”  are  not  permitted  to  cool  rapidly.  Further 
explanation  will  be  found  under  the  discussion  of  “mottled  soaps.” 


After  the  framed  soap  has  cooled  sufficiently  for  the  soap  to 
become  solid  and  firm,  the  sides  and  ends  are  stripped  from  the 
solid  block  of  soap  and  the  mass  remains  as  a  solid  block  on  the 
bottom  of  the  frame.  A  frame  of  soap  usually  weighs  from 
1,000  to  1,200  lbs.  The  first  operation  after  stripping  consists 
of  SCI  aping  the  sides  and  ends  of  the  block  of  soap  lightly  to 
lemove  any  dirt  or  rust  and  to  make  sure  that  the  scrap  will  be 
clean  in  ordei  to  obviate  soiling  the  finished  cake  of  soap.  Some 
manufacturers  use  a  paper  liner  in  the  frame  made  to  exact 
dimensions  to  fit  it  snugly.  This  liner  is  slipped  into  the  frame 
after  it  is  set  up  and  the  hot  soap  is  run  in  on  top  of  it.  Paper- 
lined  frames  permit  the  sides  and  ends  to  come  ot¥  easily  and 
when  the  paper  is  pulled  off  it  leaves  the  sides,  bottoms  and  ends 
clean.  The  main  disadvantage  of  using  a  paper  liner  is  the  in¬ 
creased  cost,  though  part  of  this  expense  is  compensated  for  by 
the  ease  ot  stripping  and  the  cleanliness  of  the  scrap  soap 


After  the  sides  have  been  stripped  and  the  soap  block  is  clean 
he  ran, e  .s  ready  for  slabbing.  The  block  of  soap  must  first  b. 
oiled  into  position  for  the  slabber.  ’J'his  machine  may  be  eithe 
Itand  operated  or  power  operateil.  A  block  of  soap  L  set  t, 

I'Tove',:::;’  d'lr  tr  -i: 

wires-nTounted  tat  a  series  o 

mounted  taut  on  a  strong  angle  iron  frame  through  th, 
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solid  block  of  soap.  This  forms  slabs  of  c(|iial  length,  thickness 
and  width  the  entire  height  of  the  block,  d'he  slabs  are  then 
placed  one  at  a  time  on  a  cutting  table  which  consists  of  two 
frames  equipped  with  taut  wires  that  are  spaced  at  the  desired 
distances  to  produce  the  rough  cake  of  desired  dimensions  and 
weight.  The  slal>  is  forced  through  the  first  frame  of  wires 
which  cut  it  into  long  bars  and  remove  a  thin  strip  from  each 
of  its  two  long  sides.  These  thin  strij)s  are  part  of  the  scraj) 
soap  and  must  be  kept  clean. 

d  he  long  slabs  now  pass  through  the  second  frame  of  wires 


which  are  jdaced  at  right  angles  to  the  first  frame,  and  are  cut 
into  shorter  pieces  of  the  desired  length.  The  thin  pieces  of 
soap  cut  from  each  end  of  these  long  bars  are  also  scrap  soap. 
Cutting"  tables  are  either  hand-operated  or  power-operated  and, 
m  most  cases,  are  so  constructed  that  the  finished  bars  are  pushed 
onto  racks  which  fit  into  a  recess  of  the  table  and  are  spaced  or 
spread  automatically  so  that  there  is  the  correct  allowance  be¬ 
tween  the  bars  for  drying.  The  racks  are  equipped  w'ith  handles 
and  are  of  such  a  height  that  they  may  be  stacked  one  upon  the 
other  and  in  this  way  easily  handled. 

Diymg  the  blank  cakes  is  the  next  operation.  In  smaller 
(ilaiits  tliere  is  usually  no  ilry  room  to  carry  out  this  operation. 
Ill  such  plants  the  blank  cakes  of  soap  are  stacked  in  racks  in 
an  ordinary  room  and  allowed  to  air  dry.  This  method  is  slow 
and  uncertain.  Soap  plants  which  use  dry  rooms  or  <lryin<r  tunnels 
liave  much  better  control  over  the  drying  operation  ami  produce 
a  more  uniformly  finished  soap.  The  dry  rooms  or  drying  tuuuels 
fa  into  three  .lififerent  classes.  The  first  class  is  a  room  fittetl 
« 1  1  heating  coils  an<l  having  a  natural  draft.  The  soap  cakes 
on  racks  are  placeil  in  this  room  and  ilried  for  the  required  lemnh 

xcept  that  the  heate.l  air  is  circulated  hy  a  large  fan  and  ex 
lausteil  by  a  smaller  fan.  This  makes  for  a  better  drying  current 
and  more  uniform  drying.  The  third  class  of  <lry  room  or  tuiiuei 
IS  so  constructed  that  the  soap  travels  on  belts  coLructed  of  X 
niesh  tlmnigh  the  entire  tunnel.  A  heated  current  of  air  is  blow 

file  threction  opposite  to  that  of  the  movenieut  of  soap  Th 
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makes  for  the  most  uniform  type  of  drying  and  also  results  in 
economy  of  handling  because  the  soap  can  be  cooled  and  go 
directly  to  the  soap  press.  In  certain  cases  the  racks  from  the 
cutting  table  are  loaded  onto  moving  trucks  which  pass  through 
the  drying  tunnel  instead  of  on  belts. 

1  he  time  required  to  dry  a  blank  cake  of  soap  properly  depends 
upon  the  temperature,  the  outside  humidity,  and  the  amount 
of  moisture  contained.  In  general  soaps  need  enough  drying  to 
acquire  a  dry  skin  firm  enough  to  permit  pressing  and  at  the 
same  time  not  lose  too  much  moisture.  The  drying  of  the  soap 
improves  the  appearance  of  the  finished  cake.  The  amount  of 
moisture  lost  in  the  drying  operations  depends  upon  the  type  of 
soap.  Pure  soap  made  by  the  settled  process  loses  about  3  to  5 
l)er  cent  moisture,  whereas  filled  soap  loses  as  high  as  10  per  cent 
moisture.  If,  then,  the  finished  cake  is  to  be  sold  on  a  guaranteed 
weight,  it  is  necessary  to  allow  for  this  drying  loss  when  the 
blank  cake  of  soap  is  cut.  Soaps  which  contain  soda  ash  in  any 
percentage  require  more  thorough  drying  to  prevent  the  appear¬ 
ance  of  a  “frost.”  Highly-filled  soaps  require  rapid  drying.  A 
thicker  skin  is  required  for  filled  soap  in  order  to  prevent  rapid 
loss  of  weight  after  the  soap  leaves  the  factory. 


If  properly  directed  air  currents  are  used  in  the  dry  room, 
it  will  be  found  that  the  best  temperature  for  drying  is  around 
100°F.  It  may  be  of  interest  to  note  experiments  have  also  been 
made  in  passing  filled  soaps  rapidly  through  very  high  tempera¬ 
tures  just  long  enough  to  melt  the  soap  on  the  surface  and  drive 
out  the  moisture.  The  idea  in  this  case  was  to  form  a  very  hard 
moisture-free  skin  to  hold  in  the  moisture  better  in  a  filled  soap, 
d'he  drawback  in  drying  in  this  manner  is  the  fact  that  the  soap 
is  not  as  smooth  in  appearance  and  also  has  a  tendency  to  darken. 


When  the  soap  has  been  surface-dried  to  the  right  degree,  it 
is  ready  for  pressing.  Just  before  pressing,  the  soap  from  tie 
drier  is  allowed  to  cool  somewhat,  and  then  the  drive  ars  are 
fed  from  the  racks  directly  to  the  feedbar  or  magazine  of  the 
press  or  if  a  foot  press  is  used  are  picked  up  from  the  racks  one 
a,  a  iin.e.  If  tl.c  s^ap  has  h.en  adecp.ately  clr.ed  and 
good  body,  no  tronbic  is  c-nconntered  .n  pressing.  Ore.dne 
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soap  shows  small  cracks,  whereas  imclerdried  soap  sticks  to  the 
dies  and  clogs  the  design. 

It  is  customary  to  wrap  soap  on  an  automatic  wrapping 
machine,  or  by  hand,  directly  after  being  pressed.  In  wrapping 
soap,  care  should  be  taken  to  use  a  layer  of  wax  paper  or  other 
protecting  paper  between  the  bar  and  the  outside  wrapper.  After 
the  wrapping  is  completed,  the  soaps  are  packed  directly  into  the 
shipping  containers  and  are  ready  for  stock. 


Floating  Soap  Process 


JpLOAlING  soaps  are  handled  very  much  on  the  order  of  the 
procedure  which  has  just  been  described,  following  which 
air  is  incorporated  directly  into  the  soap  to  reduce  its  density 
and  make  it  float. 


The  production  of  a  suitable  floating  soap,  however,  goes  far 
beyond  the  mere  alulity  to  aerate  the  soap  properly.  The  selection 
of  the  stock  from  which  the  soap  is  made  as  well  as  the  methods 
used  in  saponifying  and  finishing  the  soap  are  most  important. 
Then  too,  the  percentage  of  fats  and  oils  used  in  stocking  the 
kettle  regulate  the  quality  of  floating  soaps.  Most  of  the  float'ng 
soaps  on  the  American  market  today  are  white  in  color,  or  if  thev 


are  not  white,  it  is  necessary  to  make  a  white  soap  first  in  order 
to  color  it  properly.  Therefore,  discussion  will  be  limited  to 
white  floating  soaps.  The  most  general  practice  is  to  make  float¬ 
ing  soap  from  mixtures  of  tallow  or  coconut  oil.  In  certain  cases 
other  oils  as  well  as  hardened  oils  are  used  to  replace  a  part  of 
the  tallow.  The  usual  charge  of  the  soap  kettle,  however,  runs 
from  6.5  to  75  per  cent  tallow  and  from  25  to  35  per  cent  coconut 
oil  This  charge  is  most  satisfactory  in  all  cases.  Tallow  soaps 
ather  slowly  but  yield  a  firm  and  lasting  lather,  while  coconut 
oil  soaps  lather  quickly  and  more  abundantly,  but  the  lather  soon 
disappears  hrom  the  lather  standpoint  this  combination  of  coco¬ 
nut  oil  and  tallow  gives  a  very  satisfactory  mixture. 

Since  the  incorporation  of  air  into  floating  soaps  increas<^s 

susceptible  to 

ranc  d.ty  than  ordinary  soaps.  This  rancidity  usually  exhibits 
.tself  ,n  yellow  discoloration.  It  is  known  tilt  increasi^  tl!: 
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amount  of  coconut  oil  improves  the  color  and  lasting  qualities, 
though  the  addition  of  a  stabilizer  or  anti-oxidant  may  also  be 
incorporated.  The  raw  materials  should  he  of  good  grade.  The 
tallow  should  be  of  choice  (piality  and  have  a  clean  odor.  If  the 
color  is  not  right  it  should  l)e  bleached  to  at  least  a  minimum 
3  F.  A.  C.  The  coconut  oil  should  contain  all  of  its  natural 
constituents  and  have  a  color  of  not  over  2  red  and  10  yellow 
on  the  Lovibond  scale.  Soap  makers  differ  as  to  the  procedure 
used  to  saponify  the  fats  and  oils.  Some  hold  that  the  tallow 
and  coconut  oil  should  lie  saponified  separately.  Others  maintain 
that  the  charge  should  be  saponified  after  having  been  mixed 
together. 

^^dlile  floating  soaps  can  l)e  made  either  by  the  full-boiled  or 
settled  process,  or  the  semi-boiled  process,  we  will  consider  only 
the  full-boiled  soaps.  If,  however,  the  volume  of  production  per¬ 
mits  the  entire  charge  of  the  soap  kettle  to  be  used  for  floating 
soap  only,  some  variation  of  this  method  is  desirable.  This  con¬ 
sists  of  thoroughly  saponifying  the  fat  charge  with  an  excess 
of  caustic  soda  and  making  one  or  [ireferably  two  strong  changes 
at  the  very  beginning  of  the  boiling  operation.  These  strong 
changes  are  followed  by  one  or  two  brine  changes  to  wash  out 
the  free  caustic  S(xla  in  the  kettle  of  soap.  The  kettle  is  then 
finished  in  such  a  manner  as  to  contain  the  smallest  amount  of 
water  consistent  with  good  settling.  Ihis  boiling  procedure  as¬ 
sures  a  more  thoroughly  sapcjnified  soap  and  one  which  keeps 

better. 


After  the  soap  has  been  boiled  in  the  kettle,  it  is  necessary  to 
aerate  it.  This  is  done  mechanically  and  in  some  cases  is  aidec 
liv  pumping  a  slow  current  of  compressed  air  into  the  crutcher 
during  the  agitation  process.  The  meehanical  e.unptnent  ttecessary 
to  aefate  the  hot  litinid  soa,,  is  not  elal, orate.  The  two  .no.st 
o-eneral  tyiies  of  ecinipment  used  are  a  vertical  crutc  lei  in  w  nc  i 
the  screw  is  operatetl  in  reverse  of  the  usual  direction  of  rota¬ 
tion  This  reversed  screw  forces  tlie  air  into  the  soap.  Ihe  second 
type  of  mixer  is  a  horizontal  crutcher  in  which  a  series  of  padd 
Id  Kies  oixirate  on  horizontal  shafts,  in  opposite  directions.  T  ie 
,e:el  of  the  soap  in  this  horizontal  ertneher  must  be  such  that  the 
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paddles  are  not  entirely  submerged.  Various  types  and  kinds  of 
blades  are  used,  but  for  the  general  aeration  of  soap  a  vertical 
crutcher  is  probably  the  more  satisfactory. 

The  best  results  in  aerating  the  hot  li(juid  soap  are  obtained 
when  the  temperature  of  the  soap  is  not  too  high.  A  temperature 
between  170°F.  and  180°F.  is  usually  the  most  satisfactory.  If 
the  temperature  is  higher,  longer  whipping  is  necessary  and  this 
often  results  in  a  soft,  spongy  finished  soap.  As  the  whipping  or 
mixing  proceeds,  the  soap  begins  to  lose  its  translucent  appearance 
and  gradually  becomes  opa({ue.  Coincident  with  this,  the  volume 
in  the  crutcher  increases  until  it  is  almost  double.  Some  soap 
makers  prefer  to  set  a  definite  crutching  time,  say  15  to  20 
minutes.  Others  regulate  the  crutching  so  that  the  temperature 
drops  to  about  130°F.  when  the  soaj)  is  ready  to  be  run  into  the 
frame.  Neither  of  these  procedures  assures  a  uniform  density 
of  the  soap. 


A  more  satisfactory  procedure,  therefore,  is  to  determine  the 
actual  density  of  the  soap  by  weighing  a  bucketful;  the  bucket 
used  usually  holds  from  7  to  8  lbs.  of  soap.  As  the  crutching 
oj)eration  proceeds,  a  sample  of  soap  is  drawn  in  a  separate 
vessel  from  the  bottom  to  the  top  of  the  crutcher  and  this  is  filled 
into  the  calibrated  bucket.  Any  excess  soap  lieyond  that  which 
exactly  fills  this  is  scraped  off  with  a  straight-edged  metal  scraper. 

he  bucket  of  soap  is  then  weighed.  When  the  soai)  in  the  bucket 
indicates  the  specific  gravity  desired  the  soap  contains  the  proper 
amount  of  air  and  is  ready  to  be  dropped  into  the  frame.  Bv 
emp  oying  this  method,  a  uniformly  constant,  aerated  soap  is 
obtained  and  the  weigltt  of  the  Itars  after  tltey  Itave  been  slablred 
and  ctt  wdl  be  more  uniform.  This  ntean.s  that  it  is  possible  to 
1  oceed  with  tlie  subsequent  operations  without  making  any 
ranges  to  adjust  variation  in  cake  weights.  Tlie  scrap  froiii 

t  escribed.  It  ,s  necessary,  liowever,  that  not  too  great  an  amount 

exceed  .0  per  cent  of  the  total  weight  of  the  soap  in  the  crutcher 

If  floating  soaps  are  dropiied  into  the  frames  at  too  hiol,  , 
temperature,  part  of  the  air  will  escape.  When  the  Irll  i;';;.;; 
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this  escape  of  air  will  exhibit  itself  in  an  uneven  color.  Then 
too,  even  if  the  soap  has  been  properly  aerated  and  framed,  it 
will  be  found  that  the  bottom  slabs  of  the  frame  are  slightly 
heavier  than  those  at  the  top. 

Immediately  after  the  soap  has  been  framed,  it  should  be  hand 
crutched  in  order  to  eliminate  the  trapped  air  which  would  cause 
the  holes.  The  soap  should  be  cooled  in  the  frames  as  rapidly  as 
possible.  A  long  knife  or  spatula  should  be  run  around  the  top, 
sides  and  ends  of  the  frame  to  prevent  the  soap  from  sticking 
to  the  sides;  after  doing  this,  the  top  of  the  soap  should  be 
pressed  down  several  times  while  the  frame  is  cooling  off.  This 
can  be  done  by  fitting  a  heavy  plank  into  the  frame  and  applying 
weights.  By  having  an  even  top  on  the  frame,  much  scrap  is 
eliminated  at  the  slabber  and  cutting  table.  After  cooling,  the 
soap  is  slabbed,  cut  and  pressed  in  the  usual  manner. 

Another  way  of  aeration  used  to  a  considerable  extent  at  the 
present  time  is  to  force  the  soap  through  a  votator,*  which  uni¬ 
formly  aerates  and  chills  the  soap  at  the  same  time.  By  putting 
a  shaping  device  on  the  exit  end,  a  unifoim  aeiated  bar  may  be 
extruded.  Chilling  is  only  slight,  so  that  passage  through  the 
machine  is  without  difficulty  and  the  warm  extruded  bar  has  the 
consistency  of  marshmallow.  On  cooling  to  room  temperature 
on  racks,  it  sets  up  rigid  and  may  be  handled  and  stamped  in 
normal  fashion.  (See  also  Bodman  Patent  U.S.  2,215,539.) 


Drying  Soap  As  Chips 

Q  Kl'OKE  the  development  of  continuous  soap  drying  machines 
D  wliich  are  n,«v  so  generally  used,  the  drying  of  soap  flakes 
was  a  slow  attd  laborious  process.  In  so.ne  of  the  s,na  er  or 
remotely  located  soap  factories,  the  old-time  method  is  still  used 
either  in  part  or  in  whole,  d  his  almost  olisolete  method  consists 
of  first  framing  the  soap  from  the  soap  kettles  or 
nennitting  it  to  cool  in  the  usual  manlier.  When  the  frame 
have  beeif  striiiped,  the  soap  is  slahhed  and  cut  as  we  have  alrea  y 
Icritd  After  it  is  cut ‘into  long  bars,  several  methods  ha 
been  employed  to  form  the  soap  into  smaller  particles, 

Afade*  by  The  Girdler  Corp.,  Louisville,  Ky. 
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usually  customary  to  pile  the  bars  up  on  racks  so  as  to  permit 
them  to  dry  partially  before  further  manipulating  them. 

From  this  point  on,  several  methods  are  employed  to  reduce 
the  soap  into  chips  or  dakes.  If  the  soap  is  being  prepared  for 
milling  purposes,  the  j)rol)lem  is  not  such  a  difficult  one,  but  if 
very  thin  chips  are  desired  it  is  necessary  to  pass  the  bars  through 
the  revolving  cutting  machine  or  chipper.  The  head  of  this 
chipper  is  equipped  with  knives  which  shave  off  the  soap  into 
chips.  The  chips  as  they  fall  from  the  chipper  are  gathered 
on  trays  and  further  dried  either  in  the  oi>en  room  or  in  a 
specially  constructed  dry  room;  in  some  cases  the  spreading  on 
trays  is  eliminated  by  allowing  the  chips  to  fall  onto  moving 
screen  trays  which  pass  through  a  drying  chamber.  After  drying 
the  chips  are  binned.  Still  another  improvement  which  has  been 
used  is  to  feed  the  long  bars  of  soap  into  a  plodder  which  con¬ 
tains  a  baffle  plate  drilled  with  comparatively  small  round  holes. 
The  soap  which  emerges  from  the  nozzle  of  this  plodder  in  small 
round  thin  pieces  is  then  spread  on  trays  or  passed  through  the 
drier.  This  procedure  is  used,  however,  only  for  milled  soaps. 

In  the  present-day  soap  plant,  a  modern  antoniatic  drying 
maclnne  is  indispensahle.  The  modern  soap-drier  consists  of 
three  different  parts:  the  chilling  rolls,  the  drying  chamber  and 
the  cooler  or  cooling  compartment.  The  soap  passes  toward  them 
m  a  contimious  stream  and  the  capacity  of  the  machine  is  large. 
One  man  can  easily  operate  this  machine. 


The  first  drying  machines  were  constructed  with  five  chilling 
rolls  and  were  <lesigne<I  mainly  for  drying  soap  chips  for  mill- 
ng  and  plod.hng.  In  the  later  type  machines,  which  make  chips 
r  auiK  ly  pin  poses  as  well  as  for  milling  purposes,  two  or  three 
c tiling  rolls  are  used.  Two  of  these  are  small  while  the  large 
or  mam  ro  is  larger  in  diameter.  The  rolls  are  so  ra  S 

with  steam  and  water  coimectioni;  \  •  i  i  ,  ^  ^  ^ 

needles  whose  points  press  lightly  on  the  sur- 


first  step  in  chip  soap  manufacture. 
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face  of  the  large  roll  and  mark  off  the  sheet  of  soap  into  equally- 
spaced  ribbons,  is  provided  for.  This  cuts  down  the  amount  of 
scrap  soap  to  such  an  extent  that  it  need  not  exceed  more  than 
a  few  hundred  pounds  a  day,  provided  the  points  are  kept  sharp¬ 
ened  and  the  dull  needles  are  promptly  replaced.  1  he  thin  sheet 
or  soap  from  the  large  roll  which  has  been  scored  off  into  ribbons 
is  removed  by  means  of  an  arrangement  of  scrapers  which  rest 
on  the  roll.  These  scra[)ers  extend  the  entire  length  of  the  large 
roll  and  completely  remove  the  film  of  soap  ribbons,  thus  permit¬ 
ting  additional  soap  to  adhere  to  the  roll  as  it  rotates  aga.n  to 
the  feeding  rolls. 

As  the  ribbons  are  scraped  from  the  large  chilling  roll  they 
fall  on  the  feed  conveyor  or  apron  which  elevates  the  soap  to  the 
uppermost  portion  of  the  drying  chamber.  When  this  conveyor 
has  travelled  the  full  length  of  the  chamber  and  passed  through  a 
current  of  air  directed  hy  a  fan  arrangement,  it  drops  to  a  second 
conveyor  which  travels  backward  toward  the  chilling  roll.  At  this 
point  the  soap  is  only  partially  dried.  From  the  second  conveyor, 
the  soap  drops  down  again  to  a  third  conveyor  which  travels 
toward  the  cooler  which  is  on  the  oi)posite  end  of  the  drying 
chamher  from  the  roll.  The  object  of  the  cooler  is  to  cool  the 
chips  before  they  are  binned  or  iiackaged.  It  usually  takes  the 
soaj)  about  twenty  minutes  to  one-half  hour  to  pass  through  the 
drying  chamber. 


In  the  ojieiation  of  the  drying  machine  the  amount  of  moisture 
which  is  to  he  retained  in  the  chips  will  determine  the  procedure. 
If  a  thin,  dry  fiake  is  required,  not  too  much  heat  is  applied  to 
the  steam  coils.  On  the  other  hand,  if  a  thick,  dry  fiake  is 
necessary,  additional  heat  will  be  reipiired.  When  the  outside 
air  is  less  humid,  as  is  usually  the  case  in  the  winter  time,  the 
soap  dries  more  easily  than  in  the  summer,  when  humidity  is 
usually  high.  It  IS  possible  to  regulate  the  moisture  in  the  soap 
aves  by  the  speed  of  the  machine  and  the  amount  of  heat  applied 
throng  1  the  steam  coils.  The  capacity  of  the  drier  also  depends 
upon  the  moisture  content  and  the  condition  of  the  finished  flakes 
Greater  protU.ction  is  ol,tai.,ed  l.y  ru„„i„g.  thick,  ,.,oist  Hakes  than 

<lr>,  thm  Hakes.  Oittpiits,  therefore,  will  vttry  from  800  to  3,000 
pounds  or  more  per  hour.  ’ 


Soap  Dryer — Looking  clown  the  side  of  the  dryer  from  the  discharge  end  as  the  dry  soap  ribbons  leave  the  dryer. 
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111  drying  soap  Hakes,  it  is  impossible  to  prevent  small  particles 
from  drojiping  through  the  mesh  wire  conveyors  to  the  bottom 
of  the  drier.  The  drying  chamber  is  ecpiijiped  witli  panels  which 
can  be  quickly  removed,  permitting  ready  cleaning.  It  is  impor¬ 
tant  that  the  bottom  of  the  drying  chamber  be  kept  clean.  Other¬ 
wise  difficulty  is  aj)t  to  be  met  in  later  manipulation,  especially  in 
milled  soaps.  Soajis  that  are  run  too  wet,  or  soaps  that  are  heated 
too  much,  as  may  be  the  case  with  filled  soaps,  stick  to  the  con¬ 
veyor  and,  should  the  drying  operation  be  continued  under  these 
conditions,  the  drying  will  be  improper.  This  will  result  in  the 
production  of  Hakes  which  are  too  wet  or  large  molten  pieces 
which  adhere  together  during  the  overheating'  and  appear  as 
large  chunks  in  the  finished  chips.  This  condition  must  be  watched 
carefully,  especially  when  the  chips  are  being  dried  for  packag- 
ing.  The  Hakes  that  finally  come  from  the  cooler  fall  directly 
into  a  bin  or  are  conveyed  by  a  suitable  conveyor  to  storage. 

I  he  introduction  of  the  drying  machine  which  makes  thin 
chips  of  uniform  width,  made  possible  the  placing  of  these  chips 
on  the  market.  It  is  important  in  putting  out  soap  of  this  type 
that  the  drying  be  conducted  carefully  as  the  appearance  of  the 
finished  chips  impresses  the  user  very  materially. 


Polished  Soap  Flake  Process 

use  of  polished  or  milled  chips  is  limited  more  or  less 
to  laundering  fine  articles  of  clothing  and  in  some  cases  to 
dishwashing.  The  equipment  for  making  polished  Hakes  re¬ 
sembles  closely  that  used  for  milled  toilet  soaps.  The  soap  base 
also  IS  ot  about  the  same  composition.  In  some  cases  a  small 

amount  of  soda  ash  or  silicate  of  soda  is  admitted  into  the  .soap 
base  Ix^fore  drying.  ^ 

1  he  soap  chips  from  the  drying  machine  average  about  3  per 
cent  ess  moisture  (about  11  per  cent)  than  is  the  case  with 
'"y  . . .  "'achine  consists  of  water-cooled  steel 

employll"'  ""■■■  "  -=*".v 

If  two  mills  arc  used,  the  first  is  usually  a  “roughing  mill'’  set 
•o  give  a  fairly  thick  flake.  Considerable  care  nmst  b!  exerdsed 
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in  g-ettinji^  tlic  cliips  of  the  exact  moisture  content  for  proper 
milling'.  If  too  wet,  they  bind  on  the  mill  and  slow  down  pro¬ 
duction.  If  too  dry,  they  break  down  in  the  package  and  give 
a  poor  appearance.  If  possible,  the  sui)ply  bins  to  the  finishing 
mills  should  be  stocked  with  soap  chijis'of  slightly  varying  mois¬ 
ture  content  so  that  the  operator  will  be  able  to  blend  chips  from 
different  bins  to  obtain  best  results. 

These  polished  chips  appeal  to  the  consumer  because  they  are 
almost  always  pure  soap.  The  convenience  of  dissolving  (piickly 
in  warm  or  hot  water  appeals  particularly.  Then  too,  confidence 
in  (juality  when  dainty  articles  of  clothing  are  to  be  laundered 
requires  that  this  form  of  soap  be  produced  from  highgrade 
materials.  Whiteness,  mildness  and  thinness  of  the  chip  for 
rapid  solution  are.  the  desirable  characteristics. 


Milling  and  Plodding  Toilet  Soaps 

J^OST  information  on  milled  toilet  soaps  is  in  the  minds  of 
soap  makers  actually  engaged  in  carrying  out  the  milkng 
pi  ocess,  theie  being  very  little  accurate  information  available 
for  the  inexperienced  manufacturer  in  the  literature.  Very  often 
this  process  is  referred  to  as  “French  Milling,”  so  the  soap 
finished  by  the  process  is  called  “French  Alilled  Soap”  the 
French  being  credited  with  having  developed  the  process. 

Milling  and  plodding  require  a  considerable  amount  of  equip¬ 
ment  and  experience  on  the  part  of  the  operator  in  order  to 
produce  a  well-finished  cake  of  soaj).  Unless  good  qualitv  raw 
materials  are  used  in  the  soap  base,  the  subsequent  procedure  will 
not  overcome  this  deficiency.  Full-boiled  settled  soaps,  consisting 
ot  mixtures  of  tallow  and  coconut  oil,  are  most  often  used  as  the 
boap  lase  from  which  milled  soaps  are  prepared.  It  is  possible 
iHnvever,  to  .ncludo  in  the  soap  base  snch  oils  as  hleachetl  palni 
,  ohve  o,  or  ol.ve  oil  foots  an<l  the  better  gratles  of  greases 
hese  n,ay  be  atkle,l  to  the  soap  in  considerable  proportrons.  It 
also  possdde  to  .ncorporate  sen,i-boile<l  or  col<l-„,a<le  soaps 
though  this  practice  is  not  to  be  recommended. 

assumed  that  a  properly-made,  full-boiled  settled  soap  in 


of  the  milling  machine. 
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riake  form  has  been  tlelivered  to  tlie  milling  department,  1  he 
moisture  content  of  these  flakes  should  he  between  12  per  cent 
and  15  per  cent.  When  the  percentage  rims  below  12  per  cent 
the  soap  will  have  a  tendency  to  he  tough,  and  the  finished  cakes 
are  very  apt  to  contain  small,  hard  particles  of  overdried  soap. 
Once  the  flake  has  been  dried  too  thoroughly,  it  is  almost  impos¬ 
sible  to  restore  it  so  it  will  pass  through  the  mill  satisfactordy. 
On  the  other  hand,  if  the  moisture  content  is  too  great,  the  milling 
process  slows  uj)  because  the  soap  and  the  rolls  become  too  hot. 
Then  too,  the  plodding  is  difficult  and  the  finished  cake  is  entirely 
too  soft,  making  the  cutting  and  i)ressing  operations  even  more 
difficult. 


The  first  operation  consists  of  weighing  up  the  desired  amount 
of  flakes  for  one  lot  of  soap  to  be  milled.  This  usually  consists  of 
batches  varying  from  200  t(j  400  pounds.  The  ideal  arrangement 
for  carrying  out  this  weighing  is  to  have  the  flakes  stored  in  the 
bin  above  a  scale.  From  the  bin  the  soap  chips  are  run  directly 
into  the  amalgamator,  a  mixer  fitted  with  stout  blades,  to  disperse 
thoroughly  other  materials  such  as  perfume,  color,  and  inert  and 
medicinal  material.  If  possible  the  amalgamator  should  be  made 
of  nickel-clad  steel  or  Monel  metal,  for  e(|uipment  made  of  these 
metals  is  cleaned  more  easily  and  with  it  there  is  less  danger  of  the 
soap  flakes  being  contaminated  with  iron.  It  is  advisable,  if  pos¬ 
sible,  to  have  the  amalgamator  suspended  directly  from  the  scale. 


The  second  operation  consists  of  passing  the  soap  mass  from 
the  amalgamator  through  mills.  There  are  two  general  types  of 
mills  in  use  at  present.  One  is  equipped  with  granite  rolls  and 
the  other  with  chilled  iron  rolls.  There  are  usually  4  rolls  to  a 
mill,  although  there  are  mills  on  the  market  which  have  3  or  5 
rolls  and  in  some  cases  as  many  as  10.  The  mill  consists  of  a 
heavy  iron  frame  on  which  the  4  contiguous  rolls  are  mounted 
on  an  me  me,  together  with  adjustalde  hearings  and  a  series  of 
pulleys  and  gears  to  rotate  the  rolls.  Adjacent  rolls  rotate  in 
opposite  dmections.  Each  roll  upward  moves  more  rapidly  than 
he  preceding  rol  so  ,l,e  sla-et  on  the  surface  of  a  roll  is  taken 

hopper.  R.duig  on  the  top  or  last  roll  a  contb-like  knife  and 
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Houchin  plodder  assembly  for  processing  toilet  soap. 


a  solid  knife,  set  at  different  tangents  to  the  roll,  strip  off  the 
sheet  of  soap  in  ribbons  approximately  ^  of  an  inch  wide. 


A  standard  granite  roll  is  about  18  inches  in  diameter  and  30 
inches  long.  It  weighs  approximately  1,000  lbs.  when  mounted 
and  a  complete  4  roll  granite  mill  weighs  al)out  4  tons.  Close- 
grained  Rhode  Island  granite  is  the  most  suitable  stone.  As  to 
,  the  speed  of  the  rolls,  numbering  them  No.  1,  2,  3,  and  4  from 
the  bottom  to  the  top.  No.  1  should  rotate  12.8/  K.I.IVI.,  No.  2, 
20.2  R.P.M.;  No.  3,  31.8  R.P.M.  and  No.  4,  oO  R.P.M.  There 
are  mills  on  the  market  in  which  these  speeds  are  exceeded  foi 
greater  production  but  they  do  not  operate  (piite  as  satisfactorily 
as  those  with  the  indicated  speeds.  W  hen  chilled  iron  rolls  are 
used,  the  weight  per  roll  is  about  850  lbs.  The  walls  of  these 
rolls  are  about  2>4  inches  thick  and  they  are  chilled  by  means  of 
running  water  which  is  usually  admitted  through  a  half-inch 
perforated  pipe  running  the  entire  length  of  the  roller.  I  he 
returned  water  is  discharged  through  funnel  caps  at  the  end  of 

each  roll. 


In  small  plants  where  only  one  mill  is  used,  gramte  roll  mills 
are  reeon, mended  instead  of  the  steel  mills,  as  the  soap  ejecte.l 
from  the  amalgamator  slips  on  steel  roll  mills  and  the  film  m 
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ribbon  is  too  thin  to  make  a  compact  bar  in  the  plodder.  1  lie 
tendency  in  larger  plants,  however,  is  toward  the  chilled  iron 
rolls.  The  advantages  of  the  chilled  iron  roll  mills  are  that  they 
control  the  temperature,  mill  the  soap  more  thoroughly,  thus 
assuring  uniform  (juality  soap  for  the  jilodder  and  they  pre¬ 
vent  evaporation  or  overheating  of  the  perfume.  In  cases  whcie 
a  chilled  iron  roll  mill  is  used  in  connection  with  a  30-inch  granite 
roll  mill,  it  is  recommended  that  the  chilled  iron  rolls  be  40  inches 
long.  This  extra  length  of  roll  takes  care  of  the  sheet  from  the 
granite  roll  and  prevents  the  soap  from  dropping  to  the  floor. 


In  addition  to  the  soap  mill,  a  jdodder  is  necessary.  In  some 
cases  a  pre-plodder  is  also  used.  The  object  of  a  plodder  is  to 
comj)ress  the  ribl)ons  or  short  pieces  of  soaj)  which  come  from 
the  mill  or  i)re-plodder.  This  piece  of  ecpiipment  is  usually  con¬ 
structed  so  the  soap  ejected  from  the  mill  is  fed  into  the  plodder 
hopper  which  is  located  directly  over  a  heavy  spiral  screw  very 
much  on  the  order  of  an  ordinary  meat  cho[)per.  This  screw 
forces  the  soap  forward  toward  the  comj)ression  cylinder  at  the 
end  of  which  there  is  a  perforated  baffle  plate.  During  the  com¬ 
pression  of  the  soap  considerable  heat  is  geerated.  In  order  to 
compensate  for  this  heat  the  compression  cylinder  is  water- 
jacketed.  4  hrough  this  jacket  cold  water  is  passed.  At  the  end 
of  the  cylinder  is  the  nose.  4  his  is  bolted  tightly  to  the  com- 
piession  cylinder  and  is  hing'ed  on  one  side  so  it  can  swing 
easily  to  the  left  on  a  heavy  hinge  when  the  bolts  are  loosened. 
4  he  purpose  of  this  arrangement  is  to  permit  easy  cleaning.  On 
the  end  of  the  nose  is  the  nozzle  from  which  the  soap  emerges 
continuously  in  bar  form.  Brass  plates,  having  openings  of  var¬ 
ious  sizes  and  shapes,  are  fastened  to  the  end  of  this  nozzle  with 
a  screw  flange.  44ie  shape  of  the  bar  is  determined  by  the 
(k-siml  shape  ,.f  the  finished  cake  of  soap.  Near  the  end  cif  the 

nose  heat  ,s  appli«|  hy  means  of  a  small  gas  llame  or  an  electrical 
leating  unit.  I  his  polishes  the  soap. 

I're-plodders  resen, hie  a  plodder  Intt  <lo  not  have  the  nose 
attached.  I  he  soap  merely  e.ne,'ges  through  openings  in  a  ronnd, 
perforated  p  ate  at  the  en<l  of  the  cylinder  and  is  broken  np  hy^ 

1  evolving  kmfe  attached  to  the  screw.  This  cuts  the  soap  into 


Courtesy  Procter  &  Gamble  Co. 

Soap — After  kneading  and  nrixing,  the  soap  is  compressed  and  extruded  as  a  hard  cylinder,  which  is  cut  into 

sliorl  lengths  and  passed  to  a  stamping  machine. 
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small  pellets  which  can  he  conveyed  more  easily  to  the  finishing 
plodder.  In  this  way  the  capacity  of  the  plodder  is  increased  by 
avoiding  bridging  of  the  screw. 

Plodders  are  made  with  worm  of  spur  gear  drives.  The  spur 
gear  is  more  satisfactory  as  a  worm  gear  is  apt  to  heat  up  and 
is  more  expensive  to  operate.  The  speed  of  rotation  of  the  screw 
of  the  plodder  depends  upon  the  diameter  of  the  screw.  An 
8-inch  screw  should  run  about  20  R.P.M.,  a  10-inch  screw  about 
15  R.P.M.,  a  12-inch  screw  about  12  R.P.M.  and  a  14-inch  screw 
about  10  R.P.M.  It  is  also  desirable  to  have  the  front  screw, 
baffle  plate  and  hopper  cadmiumized.  A  layer  of  cadmium  pre¬ 
vents  the  soap  from  coming  into  contact  with  iron  and  avoids  the 
possibility  of  spotting  caused  by  the  presence  of  heavy  metals  in 
the  soap.  A  plodder  of  this  type  is  also  easier  to  clean. 

After  the  soap  has  gone  through  the  plodder,  the  bar  passes 
through  the  cutting  table.  As  this  continuous  bar  of  soap  emerges 
from  the  plodder  plate,  it  passes  between  two  vertical  guide 
rollers  which  rest  on  a  series  of  horizontal  rolls.  When  the  bar 
has  travelled  the  full  length  of  the  rollers  on  the  cutting  machine 
it  contacts  a  tripping  device  which  releases  a  knife  that  cuts  the 
bar  into  the  proper  length.  At  the  same  time  it  sets  a  pushing  de¬ 
vice  in  motion.  This  pushes  the  bar  through  a  series  of  taut  wires, 
set  at  the  desired  distance  at  right  angles  to  the  direction  in 
which  the  ejected  bar  has  been  travelling.  This  operation  cuts 
the  long  bar  into  the  desired  number  of  pieces  of  equal  length. 
These  pieces  are  then  fed  to  the  press  either  manually  or  auto¬ 
matically,  depending  upon  the  type  of  press  employed.  In  smaller 
plants,  where  an  automatic  cutting  table  is  not  employed,  the 
cutting  is  done  by  hand.  I  he  long,  continuous  bar  which  comes 
from  the  plodder  is  run  over  a  roller  board  and  the  operator  cuts 
the  bar  the  desired  length  by  hand,  and  places  it  on  the  cutting 
table.  When  the  correct  quantity  of  long  bars  have  accumulated, 

they  are  forced  through  the  taut  wires  with  a  hand  crank  which 
operates  the  pusher. 

^  I  ractically  all  milled  soaps  are  pressed  by  automatic  presses, 
hor  certain  types  of  soaps  and  at  smaller  plants,  however,  foot 
presses  are  still  used.  The  soau  which  comes  from  the  automatic 
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cutting  table  is  usually  conveyed  mechanically  to  the  magazine  of 
tlie  automatic  press.  Newer  types  of  automatic  presses  turn  out 
uinvards  of  200  cakes  per  minute.  Experienced  foot  operators 
will  turn  out  about  75  gross  per  day.  When  the  blank  pieces 
coming  fiom  the  cutting  table  are  cylindrical  in  shape,  pin  dies 
must  be  used  for  pressing.  In  this  case  the  press  is  fed  by  placing 
the  blanks  on  an  inclined  feed  board,  allowing  them  to  roll  to  the 
pi  ess.  Pin  dies  clip  off  the  ends  of  these  cylindrical  bars  and 
produce  a  cake  without  a  cushion  and  free  from  “water  marked” 
ends.  1  hey  leave  scra[>  in  the  form  of  clippings  which  must  be 
returned  to  the  plodder  or  mill.  In  any  event  the  pressed  bars 
are  discharged  onto  a  conveyor  belt  and  fed  directly  to  a  wrapping- 
machine  or  packed  into  cartons. 

The  type  and  arrangement  of  the  milling  and  plodding  unit, 
depends  on  the  size  of  the  plant  and  the  capacity  desired.  For  a 
small  plant,  the  unit  could  consist  of  an  amalgamator,  one  mill, 
a  plodder,  roller  board,  cutting  table  and  a  press.  The  arrange¬ 
ment  for  a  larger  unit  could  consist  of  two  stone  roll  mills  con¬ 
nected  in  tandem,  a  plodder,  cutting  table  and  automatic  press. 
This  set-up  could  also  include  an  overhead  conveyor  system  to 
return  the  soap  ribbons  from  the  second  mill  to  a  hopper  directly 
above  the  first  mill  where  they  are  held  until  the  batch  has 
cleared  the  second  mill.  They  could  then  be  dumped  into  the 
feeding  hopper  of  the  first  mill  and  passed  through  the  mills 
for  a  second  milling.  After  the  soap  has  passed  through  the 
mills  the  second  time  it  could  be  fed  by  a  conveyor  directly  to 
the  plodder. 

Still  another  arrangement  for  a  larger  plant  is  to  suspend  the 
amalgamator  on  a  scale,  k  rom  this  amalgamator  the  soap  is 
dropped  into  the  hopper  of  the  first  stone  mill,  fed  into  a  second 
stone  mill  and  thence  into  a  larger  chilled  iron  roll  mill.  The 
soap,  after  passing  through  the  chilled  iron  roll  mill,  goes 
through  a  pre-plodder,  then  to  the  finishing  plodder,  through 
the  cutting  table,  and  onto  the  press.  This  lay-out  does  not 
recpiire  overhead  conveyors  as  the  soap  mo\es  in  a  stiaight  line. 

A  recently  developed  method  obtains  results  without  employ¬ 
ing  mills.  This  arrangement  consists  of  an  amalgamator  which 
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feeds  the  hopper  of  a  plodder.  The  plodder  does  not  have  a 
nose  or  nozzle.  Instead  a  steel  plate  is  drilled  with  numerous 
small  holes  1/8  of  an  inch  to  1/32  of  an  inch  in  diameter.  The 
soap  is  forced  through  these  small  holes  l)y  the  screw.  It  then 
falls  into  the  hopper  of  a  second  plodder  and  a  third  plodder  of 
the  same  construction.  After  it  has  passed  through  the  third 
plodder  the  soap  is  fed  into  the  hopper  of  the  finishing  plodder, 
thence  through  the  cutting  table  and  press  in  the  usual  manner. 
The  method  has  certain  advantages.  In  spite  of  the  fact  that 
there  has  been  considerable  hesitation  on  the  part  of  many  soap 
makers  to  adopt  it,  there  is  a  distinct  economy  in  power,  over¬ 
heating  is  eliminated  because  the  compression  cylinder  is  water- 
jacketed,  there  is  an  economy  in  perfume,  the  operation  is  much 
cjuieter,  dropping  of  soap  from  the  rolls  of  the  mill  is  eliminated, 
less  labor  is  required,  the  initial  cost  of  installation  is  lower,  and 
the  amount  of  soap  scrap  is  reduced  to  a  minimum.  Several  large 
manufacturers  have  adopted  this  method  of  handling  toilet  soaps, 
eliminating  their  mills. 


Milling  Procedure 

^ Jl^  TIK  actual  procedure  of  carrying  out  the  milling  operations 
will  be  described  only  superficially.  Hxiierience,  the  various 
kinds  of  soap  perfumes,  etc.,  as  well  as  the  climatic  conditions 
under  which  the  milling  operations  are  to  proceed,  materially 
infiuence  this  operation. 


A  batch  of  soap  flakes  containing  approximately  13.5  per  cen 
moisture  is  first  weighed  into  the  amalgamator.  The  mixer  ii 
the  amalgamator  is  tlien  started  and  the  necessary  quantities  o 
zme  oxide,  titanium  dioxide  or  similar  inert  whitening  material 
as  well  as  the  perfume,  color,  etc.,  are  added  to  the  liatch.  When 
ever  water  soluble  colors  are  employed,  a  solution  of  color  shouh 
le  preparc-d  in  advance.  This  is  done  by  dissolving  the  desirei 
amount  of  the  dry  dyestuff  in  boiling  water,  a.lding  a  siiial 
amount  ot  sodium  carbonate  and,  when  the  solution  has  cooled 
eimg  It  into  a  suitable  container  in  which  the  finished  solutioi 
can  be  made  up  to  a  known  volume.  Sufficient  color  solution  i 
then  measured  out  to  produce  the  desired  shade.  When  titaniun 
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dioxide  is  used  instead  of  zinc  oxide,  approximately  30  per  cent 
of  the  quantity  of  zinc  oxide  is  sufficient.  1  lie  usual  amount  of 
zinc  oxide  added  is  between  0.5  and  1  per  cent  based  on  the 
w^eight  of  the  soaj).  The  purpose  of  adding  these  inert  materials 
is  to  break  down  the  translucency  of  the  soap  and  make  it  whiter 
and  more  attractive  in  appearance.  The  batch  of  soap  together 
wdth  the  added  materials  is  mixed  in  the  amalgamator  from  10 
to  15  minutes  and  then  placed  in  the  hopper  of  the  mill. 

d'he  mill  picks  up  the  soap  mass  and,  squeezing  it  between  the 
rolls,  spreads  it  out  as  a  thin  him  covering  the  entire  surface  of 
the  roll.  As  already  stated,  it  goes  from  roll  to  roll  as  a  plastic 
homogeneous  him.  When  the  milling  operation  is  being  carried 
out,  care  must  be  taken  to  see  that  the  rolls  themselves  do  not 
become  overheated.  This  slows  up  production,  causes  loss  of 
perfume,  and  reduces  the  oi)acity  of  the  soap.  Heating-up  is  often 
caused  by  excess  moisture,  though  no  matter  w’hat  the  cause  may 
be,  it  should  be  corrected  by  using  a  drier  soap.  If  this  does  not 
remedy  the  trouble,  then  the  pressure  between  the  rolls  may  be 
too  great.  Reduce  it  by  loosening  the  rolls  or  shut  down  the 
mills  to  allow'  the  rolls  to  cool.  During  the  milling  operation 
particles  of  soap  fall  into  the  milling  pans  on  the  floor. 

Pieces  of  soap  that  fall  into  these  pans  should  be  picked  up 
and  cleaned  and  re-milled  promptly.  If  they  are  allowed  to 
remain  too  long  without  this  precaution  being  taken,  these  pieces 
dry  out  and  form  hard  spots  in  the  soap  which  show  up  in  the 
finished  cake.  As  a  general  rule,  overmilling  of  soap  is  not  de¬ 
sirable.  The  correct  amount  of  milling  is  that  which  thoroughly 
mixes  the  ingredients  and  removes  hard  spots  in  the  least  number 
of  millings.  Usually  two  passages  through  tandem  mills  are 
sufficient,  but  in  some  cases  more  milling'  is  necessary. 

After  the  soap  is  discharged  from  the  mill,  it  should  be  con¬ 
veyed  to  the  plodder  at  once.  This  is  good  practice  because  the 
plodder  wall  then  be  supplied  with  a  uniform,  moderately  warm 
soap,  insuring  a  uniform  cake.  If  the  milled  soap  is  not  fed  to 
the  plodder  promptly,  cracked  or  streaked  cakes  may  result 
because  the  temperature  of  the  soap  was  not  uniform.  No  fixed 
temperature  can  be  given  as  being  the  liest  one,  for  the  very 
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reason  that  the  temperature  varies  from  season  to  season.  Local 
conditions  as  well  as  the  type  of  soap  base  used  also  influence 
this.  The  temperature  of  the  soap  fed  to  the  plodder  is  usually 
I)etween  100  and  115°F.  The  higher  temperature  is  probably 
nearer  the  correct  one. 

To  carry  out  the  plodding  operation  the  milled  soap  is  fed 
into  the  plodder  hopper  until  it  is  about  one-quarter  full.  Then 
the  screw  is  started  and  cold  water  is  turned  into  the  jacketed 
compression  cylinder.  Naturally  the  plodder  should  be  empty 
and  clean.  The  extreme  end  of  the  nozzle  or  nose  should  be 
heated,  as  the  nozzle  must  be  warm  when  the  soap  reaches  it. 
The  first  soap  from  the  plodder  will  be  streaked  and  is  very  apt 
to  show  small  V-shaped  pieces  curling  up.  As  long  as  the  soap 
is  ejected  in  this  condition,  the  bars  are  cut  off  and  returned 
to  the  plodder  hopi>er.  If  all  conditions  are  right,  the  soap  will 
soon  come  out  smoother  and  highly  polished.  This  is  the  cor¬ 
rect  condition.  Should  too  much  heat  be  applied  to  the  nozzle, 
the  soap  will  usually  emerge  streaked  and  blistered.  If  the  nozzle 
is  too  cold,  then  the  soap  will  appear  rough  and  dull  and  breaks 
will  show  in  it.  We  have  already  indicated  that  there  is  a  baffle 
plate  between  the  compression  cylinder  and  the  nose  of  the 
plodder.  The  size  of  the  holes  in  this  baffle  usually  vary  from 
1/32  to  3/8  of  an  inch  in  diameter.  A  large  number  of  small 
holes  is  generally  preferable  to  a  smaller  number  of  large  holes 
because  this  will  make  the  soap  more  homogeneous  with  less 
chance  of  cracking. 

The  operation  of  the  cutting  table  is  a  comparatively  simple 
matter.  The  principal  precautions  to  be  taken  are  careful  handling 
of  the  bars,  keeping  the  cutting  wires  clean  and  pioperly  spaced 
and  returning  the  scrap  to  the  plodder  clean  and  promptly.  If  the 
table  is  not  kept  clean  at  all  times,  this  neglect  will  show  up  in 
the  finished  cake.  If  the  bars  are  handled  carelessly,  the  finished 
pressed  cakes  will  be  marred  and  an  excess  amount  of  scrap,  wi 
be  produced.  By  keeping  the  cutting  wires  clean,  an  unmarked 
cake  and  uniform  weight  are  assured.  It  is  imixirtant  that  the 
scrap  from  the  cutting  table  be  collected  in  a  clean  receptac  e 
and  be  returned  promptly  to  the  plodder  while  still  warm. 
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After  the  soap  has  been  cut  into  the  desired  size  of  l)lank 
cakes  the  pressing  is  a  comparatively  simple  matter,  though  there 
are  certain  details  of  this  operation  which  recpiire  close  attention. 
When  automatic  presses  are  employed,  the  feed  and  delivery 
Ixdts  should  be  kept  clean  and  smooth.  The  dies  must  be  set 
properly  and  kept  clean.  The  practice  of  using  salt  water  or 
glycerine  on  the  dies  themselves  should  be  kept  at  a  minimum 
and  resorted  to  only  when  absolutely  necessary.  Sufficient  pressure 
should  be  employed  to  insure  a  good  cake.  The  dies  should  be 
cleaned  carefully  to  be  sure  that  the  lettering  or  other  imprint  on 
the  cake  is  sharp  and  clear.  If  the  dies  are  not  operating  satisfac¬ 
torily  they  should  be  re-fitted  and  the  lettering  should  be  eased.  If 
sufficient  pressure  is  not  employed  on  the  cake  it  is  apt  to  warp  out 
of  shape,  while  over-pressure  will  cause  unnecessary  wear  and 
tear  on  the  press.  Then  too,  it  is  important  that  the  blank  bars 
be  pressed  while  warm  or  else  cracks  will  appear  on  them. 

When  the  soaps  are  finished  by  foot  presses  they  should  first 
be  spread  on  a  tray  to  develop  a  slight  skin  but  not  stand  around 
too  long,  otherwise  the  faults  already  indicated  are  apt  to  show  up. 


Toilet  Soap  Defects 

JN  ADDITION  to  the  defects  already  indicated,  there  are  a 
number  of  other  failures  and  faults  which  may  show  up  in 
the  finished  bar  of  soap.  Ihe  more  common  of  these  are  rancidity, 
spotting,  over-all  discoloration  and  crackinp" 

O  * 

Considei able  information  is  available  in  the  literature  regard¬ 
ing  these  defects  in  toilet  and  other  soaps.  Methods  of  prevention 
are  also  given.  It  is  cpiestionable,  however,  whether  much  of 
this  information  is  of  any  value  to  soap  manufacturers.  Some 
investigators  have  limited  their  efforts  to  finding  a  magic  ingredi¬ 
ent  to  be  put  into  soap  to  cure  these  ills.  In  their  zeal  to  find 
such  a  substance  tliey  liavc  not  givc-ti  in-opev  consideration  to 
preventive  measures.  Tile  investigation  of  anti-oxidants  and 
preservatives  for  solving  difficulties  resulting  from  rancidity 
spotting  or  general  discoloration  is  a  fertile  field.  Oxidation  of 
unsaturated  fatty  acids  is  ordinarily  considered  as  the  most 
probable  cause  of  rancidity.  If  the  fats  or  oils  used  in  making 
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the  soap  base  have  been  carefully  saponified,  rapid  oxidation  of 
the  fatty  acids  cannot  take  place  unless  they  are  liberated  through 
some  other  agent.  Therefore,  it  is  important  that  complete  sapon¬ 
ification  he  carried  out.  If  one  is  sure  this  has  been  done,  then 
measures  must  be  taken  to  prevent  the  defects  being  caused  by 
other  conditions. 


As  already  indicated,  the  presence  of  heavy  metals  or  their 
salts  is  an  im[)ortant  cause  of  rancidity,  spotting  and  discoloration 
of  soap.  The  manufacturers  of  alkalis  used  in  soap  making 
have  analyzed  this  condition  and  are  producing  caustic  soda 
containing  less  than  25  parts  of  iron  per  million.  It  seems  futile, 
however,  to  use  such  a  highly-purified  caustic  soda  when  the 
soap  may  become  contaminated  by  iron  during  the  soap  making 
process.  If  iron  is  to  l>e  entirely  eliminated,  then  the  soap  manu¬ 
facturer  must  use  extreme  precaution  in  raw  material  storage 
and  in  manufacturing  operations.  The  difficulty  is  that  to  do 
this  requires  a  considerably  larger  investment  in  equipment.  It 
can  be  eliminated  to  a  large  extent  by  storing  the  fats  and 
boiling  the  soap  in  iron  tanks  and  iron  kettles  lined  with  light 
gauge  Monel  Metal.  An  even  more  desirable  method  is  to  con¬ 
struct  the  tanks  and  kettles,  especially  the  top  sections  and  covers, 
out  of  nickel-clad  steel.  If  extreme  care  must  be  exercised, 
the  entire  kettle  may  be  built  of  nickel-clad  steel.  Monel  Metal 
and  nickel-clad  steel  plates  are  highly  resistant  to  the  action  of 
fattv  acids  contained  m  the  fats  and  oils.  Punq)s  and  pipe  lines 
should  also  be  protected  from  iron  by  using  resistant  metals. 


In  some  cases  the  soap  base  is  bleached  in  the  kettles.  Ibis 
very  often  leads  to  discoloration  and  rancidity.  While  this  is 
a  cheaper  and  more  rapid  and  convenient  way  to  bleach  soap,  it 
is  far  better  practice  to  purify  and  bleach  the  fats  and  oils 
before  they  are  made  into  soap.  Soap  which  has  been  bleached 
in  the  kettle  is  unstable.  It  is  common  to  find  such  soap  develop¬ 
ing  a  dark  color  and  a  bad  odor  after  it  is  aged. 


A  small  excess  of  free  alkali  has  long  been  permitted  to  remain 
in  soap  during  the  finishing  operation  to  prevent  rancidity. 
Before  the  introduction  of  the  modern  drying  machine,  soap 
was  framed  and  cut  into  thicker  chips  with  the  result  that  muc  i 
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of  this  free  alkali  remained  in  the  finished  bar.  The  rying 
machines,  however,  produce  a  thin  chip  with  ready  access  to  t  ie 
carhon  dioxide  of  the  air  at  both  hot  and  cold  temperatures  wit 
the  result  that  the  hydroxide  is  changed  over  to  the  carbonate. 
This  does  not  seem  to  have  the  same  preservative  value  as  the 
hydroxide.  Among  the  various  materials  added  to  soaps  to  pre¬ 
vent  rancidity  and  discoloration,  sodium  hyjiosulfite  is  probably 
used  most  generally.  1  his  is  especially  true  of  cold-made  soaps. 
The  usual  addition  lies  between  0.2  per  cent  and  0.5  per  cent. 
Excessive  amounts  will  cause  the  soap  to  become  “short  ’  and 
drv  and  will  produce  cracking.  It  is  also  claimed  that  the  addition 
of  this  material  produces  an  unpleasant  odor.  Sodium  hyposulfite 
is  generally  added  by  making  up  a  50  per  cent  water  solution, 
filtering  and  adding  to  the  soap  in  the  crutcher.  If  the  soap 
base  has  been  finished  with  a  higher  percentage  of  salt,  then 
the  addition  of  sodium  hyposulfite  will  make  the  soap  less 
pliable.  Investigation  has  shown  that  if  the  total  salt  content  of 
soap  does  not  exceed  0.54  per  cent  the  soap  will  be  smooth  and 
pliable.  Therefore,  if  the  salt  content  lies  in  the  neighborhood 
of  0.5  per  cent  and  0.2  per  cent  of  sodium  hyposulfite  is  added, 
it  is  necessary  to  add  some  material  to  the  soap  to  increase  this 
pliability. 


Even  in  cases  where  the  stabilizing  effect  of  free  alkali  is 
sought,  the  addition  of  perfumes  and  in  some  cases  of  super- 
fatting  agents  which  are  saponifiable  will  take  up  the  free  sodium 
hydroxide  and  tend  to  accelerate  decomposition  of  the  soap 
itself.  The  addition  of  the  perfume  during  milling  and  plodding 
is  an  important  factor.  Certain  cheap  aromatics  have  a  tendency 
not  only  to  cause  rancidity  but  to  spot  and  cause  general  discolor¬ 
ation.  Aromatic  chemicals  and  essential  oils  should  be  free  from 
impurities.  As  an  example  of  this,  it  may  be  pointed  out  that 
small  amounts  of  chlorine  in  benzyl  acetate,  or  a  trace  of  trin- 
itroxylol  111  artificial  musk,  especially  musk  xylene,  will  produce 
defects  m  the  soai>-esiieclally  in  a  white  cake.  Sometimes 
aromatics  and  essential  oils  pick  up  traces  of  metallic  impurities 
during  storage.  Old  oil  of  lavender,  for  example,  develops 
acidity  upon  aging  and  the  acids  react  with  the  metal  of  tL 
containers,  passing  the  metallic  salts  into  solution.  These  cause 


210 


SOAPS  AND  DETERGENTS 


spotting  in  soaps.  Many  esters,  aldehydes,  phenols,  etc,,  used  for 
perfuming  soap,  are  hazardous  to  use  after  storage  in  iron  or 
tin  drums.  Obviously  greater  care  must  be  taken  in  perfuming 
a  pure  white  soap  than  a  colored  soap.  The  final  cost  of  the 
original  perfume  may  be  high  if  due  care  is  not  taken. 

Not  only  does  contact  with  metal  equipment  during  boiling 
affect  the  quality  of  soap,  but  contact  with  metals  during  milling, 
plodding  and  pressing  operations  is  e(|ually  likely  to  lead  to  diffi¬ 
culties,  In  many  cases  the  use  of  copper  plodder  plates,  and  brass 
pressing  equipment  and  fittings  introduces  copper  into  the  soap. 
Copper  has  a  more  rapid  catalytic  action  than  iron  in  causing 
spotting  of  soap.  In  this  regard  it  may  be  pointed  out  that  a 
soap  base  “protected”  with  sodium  hyposulfite  is  suspected  of 
producing  metallic  sulfides  when  in  contact  with  iron  or  brass, 
accelerating  the  decomposition  changes  rather  than  protecting 
the  soap  against  them.  This  is  also  the  reason  why  this  salt  gives 
an  off-odor.  In  order  to  produce  a  soap  which  will  not  turn  ran¬ 
cid  nor  spot  nor  discolor  easily,  it  is  necessary  to  make  a  most 
careful  survey  of  not  only  the  soap  boiling  methods  but  also  every 
operation  through  which  the  soap  passes.  Great  emphasis  must 
be  laid  upon  perfume  additions,  as  well  as  the  contact  of  the  soap 
with  metals  during  the  finishing  operations. 

The  cracking  of  toilet  soaps  may  be  due  to  too  high  a  per¬ 
centage  of  salt  in  the  soap,  too  high  a  titer  of  the  fatty  acids  or 
use  of  an  excessive  amount  of  coconut  oil  in  the  soap  base.  Very 
often  cracking  is  due  to  improper  milling  and  plodding.  There 
is  no  question  but  that  an  excessive  amount  of  salt  greatly 


accelerates  the  cracking  of  a  finished  cake  of  soap.  The  amount 
of  salt  permissible  in  the  soap  base  depends  upon  the  fats  and 
oils  used.  Therefore,  it  is  impossible  to  give  an  exact  and  reliable 
figure  as  to  the  percentage  of  salt  to  be  contained  in  toilet  soaps. 
One  soap  of  a  certain  titer,  containing  1  per  cent  of  salt,  will 
crack,  while  a  softer  soap  of  lower  titer  will  not.  It  is  further¬ 
more  true  that  a  soap  of  a  fixed  hardness  may  crack  if  1  per 
cent  salt  is  present,  but  will  not  crack  if  0.6  per  cent  salt  is  piesent. 
As  a  general  precaution  it  is  advisable  to  wash  out  as  much  of 
the  salt  as  possible  during  the  finishing  operation  in  the  kettle 
to  prevent  cracking  of  the  soap  due  to  salt  concentration. 
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Wliere  cracking  of  a  finished  cake  soap  is  due  to  improper 
milling  and  plodding,  it  is  very  probal)le  that  the  uneven  tempera¬ 
ture  of  the  soap  coming  from  the  mill  to  the  plodder  and  im¬ 
proper  plodding,  due  to  excessive  cooling  in  the  compression 
cylinder,  influence  this  condition.  The  working  pressure  of  the 
plodder  may  also  be  at  fault.  This  can  be  controlled  to  some 
extent  by  increasing  the  size  of  the  screw  and  decreasing  the 
size  of  the  holes  in  the  baffle  plate.  When  the  baffle  plate  con¬ 
tains  smaller  holes,  production  is  slowed  up,  so  it  is  advisable  to 
regulate  this  carefully.  If  the  holes  are  too  small,  this  may  even 
cause  the  finished  cakes  to  be  hard  and  brittle. 

Improper  packaging  and  storing,  or  failure  to  allow  for  atmos¬ 
pheric  conditions  and  temperature  changes,  may  also  affect  the 
appearance  of  the  finished  cake. 


Spray  Process  Soaps 


OT  only  soaps  for  laundry  purposes  in  chip  or  flake  form, 


but  soap  granules  and  soaj)  beads  have  also  found  favor 
with  the  consumer.  In  certain  parts  of  the  United  States  granules 
have  replaced  flakes  almost  entirely. 

hor  the  manufacture  of  beads  and  granules  the  process  and 
equipment  are  coverted  by  patents.  The  procedure  consists  of 
spraying  the  molten  soap  directly  after  it  has  been  filled  in  the 
Crutcher  into  a  tower  from  which  it  drops  into  an  upward  cur¬ 
rent  of  dry,  warm  air  or  is  sprayed  directly  into  a  vacuum 
chamber.  When  a  spray  tower  is  used,  granules  result,  but 
when  sprayed  and  dried  under  vacuum,  the  small  particles  of 
soap  swell  and  form  beads  of  low  density  which  make  possible 
a  large-sized  package  of  low  weight. 


According  to  Wurster*,  there  are  three  general  classes  of 
soaps  which  are  made  by  spray-processes,  (1)  soap  powders 
containing  from  alrout  8  per  cent  to  20  per  cent  anhydrous  soap 
and  the  balance  soda  ash  and  moisture  in  approximately  equal 
quantities,  (2)  powdered  soaps  containing  from  65  per  cent  to 
75  per  cent  anhydrous  soap,  moisture  in  varying  quantities  up 
^bout  15  per  cent  and  the  balance  sodium  silicate  and  sodium 

•Wurster,  Oscar  H.  Communication  to  the  authors. 
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3aD  Gra.u,les  Towers-8-story  blowing  towers  into  which  molten  soap 
oap  Oratutles  converted  to  powder  torn,. 
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carbonate,  and  (3)  pure  powdered  soap  containing  around  90 
per  cent  anhydrous  soap  and  the  balance  moisture.  The  soap 
for  these  products  is  made  by  the  boiled  process  in  the  usual  way 
and  when  finished  is  pumped  to  a  storage  tank  for  use.  From 
that  point  on  the  processes  are  continuous. 

Soap  powders  belonging  to  class  one,  as  described  above,  are 
made  by  mixing  neat  kettle  soap,  soda  ash  and  water  in  quan¬ 
tities  to  give  the  desired  soap  and  soda  ash  content.  The  mixing 
is  carried  out  in  a  crutcher  or  other  suitable  mixer  which  may 
be  continuous.  The  liquid  paste  at  a  temperature  of  about 
160°F.  is  then  pumped  to  atomizing  nozzles  or  mechanical 
sprayers  located  in  the  top  of  the  tower.  When  atomizing  nozzles 
are  used,  the  soap  paste  and  air  are  under  pressures  of  approxi¬ 
mately  40  lbs.  p.s.i.  The  fine  particles  cool  in  falling  through 
the  tower,  and  as  the  soda  ash  takes  up  the  moisture  as  water 
of  crystallization,  the  particles  solidify. 

The  tower  is  under  atmospheric  pressure  or  slightly  reduced 
pressure  created  by  the  exhaust  fans  to  prevent  dust  leaking  out. 
The  warm  air  is  removed  from  the  top  of  the  tower  and  the  air 
within  the  tower  is  circulated  by  means  of  fans.  The  air  is  not 
conditioned  and  is  used  at  atmospheric  temperature.  A  small 
(juantity  of  moisture  is  lost  from  the  sprayed  particles  by  evapora¬ 
tion  and  this  also  assists  the  cooling  of  the  powder. 

On  reaching  the  bottom  of  the  tower  the  granules  are  dry 
and  the  reaction  is  complete.  The  powder  is  removed  by  means 
of  conveyor  belts.  This  process  gives  a  uniform  granular  prod¬ 
uct  and  its  bulk  can  be  varied  by  controlling  the  conditions  of 
.spraying.  The  soap  used  in  this  powder  is  usually  made  from 
vegetable  oil  foots  or  from  grease. 

1  his  type  of  powder,  made  for  many  years  by  cumbersome 
methods  requiiing  grinding,  continues  to  hold  its  popularity  for 
ceitain  uses.  It  is  an  effective  detergent  and  is  economical.  In 
recent  }ears  there  has  been  a  demand  for  a  milder  product  than 
the  high  soda  ash  powder  described  above.  This  demand  has 
been  met  by  powdered  soaps  belonging  to  class  two,  as  given 
above,  with  a  high  soap  content  and  reltaively  small  quantities 
of  sodium  carbonate  and  sodium  silicate. 
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In  the  production  of  these  soaps  by  spray-processes  consider¬ 
able  moisture  must  be  removed,  as  the  soap  comes  to  the  spraying 
device  with  a  moisture  content  of  30  per  cent  or  more.  The 
soap  mixture  is  therefore  sprayed  at  high  temperature  and  pressure 
and  the  air  to  the  tower  is  heated  to  produce  the  necessary  evapor¬ 
ation  of  moisture. 

The  methods  used  vary  somewhat  in  details.  The  temperature 
of  the  soap,  as  sprayed,  varies  from  200°F.  to  260°F.  and  the 
drying  air  temperature  is  from  200°F.  to  500°F.  The  flow 
of  the  sprayed  soap  and  the  drying  air  may  be  counter  current, 
concurrent  or  a  combination  of  the  two.  The  spraying  is  by 
means  of  nozzles  or  mechanical  spraying  devices  rotating  at 
high  speed. 

The  physical  condition  of  different  soaps  belonging  to  this 
class  varies  with  the  process  used.  One  product  consists  of 
small  globules  or  thin  walled  hollow  beads  of  fairly  uniform 
size  which  dissolve  quickly.  Other  products  are  granular  and 
contain  varying  proportions  of  fine  and  coarse  particles.  Ihe 
bulk  of  these  powdered  soaps  varies  from  about  6  lbs.  to  30  lbs. 
per  cubic  foot.  The  raw  materials  used  for  the  soap  are  tallow, 
hardened  fish  oil  and  coconut  oil,  the  titer  of  the  mixed  fatty  acids 
being  from  32°  to  35°C. 

The  aim  in  producing  these  powdered  soaps  is  to  obtain  a 
light,  free  flowing  powder  which  will  not  lump  and  which  will 
dissolve  quickly  to  produce  a  good  suds.  Powdered  soaps  aie 
convenient  to  use  for  many  household  purposes  and  have  there¬ 
fore  gained  in  popularity  in  recent  years. 

The  use  of  pure  powdered  soap,  as  given  in  class  three  above, 
is  more  limited  than  the  other  two  classes,  but  it  is  in  demand 
for  some  purposes.  The  neat  or  kettle  soap  is  si)rayed  at  high 
temperature  and  the  moisture  is  removed  by  a  current  of  heated 
air.  The  finished  soap  has  a  granular  or  shredded  appearance. 
As  this  kind  of  powdered  soap  has  special  uses,  the  fats  and  oils 
used  depend  on  the  properties  desired  in  the  soap. 

The  rapid  strides  made  in  recent  years  by  sprayed  soaps 
result  from  the  quality  of  the  products  and  their  convenience  in 
use.  From  the  manufacturing  standpoint  they  have  the  advan- 
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tage  that  the  continuous  processes  by  which  they  are  made  result 
in  operating  economies  by  saving  labor,  power  and  time  in 
process. 


The  I.N.S.  and  S.R.  Factors 


cost  of  any  particular  soap  depends  very  much  upon  the 
cost  of  the  raw  materials  employed  in  its  manufacture. 
Fats  and  oils  are  ])articularly  important  for  often  they  amount  to 
in  excess  of  90  per  cent  of  the  raw  material  cost.  The  soap 
manufacturer  is  therefore  obligated  to  see  that  his  fats  and  oils 
are  selected  with  care.  To  ensure  wise  selection,  a  knowledge  of 
the  characteristics  of  the  fats  and  oils  generally  used,  is  neces¬ 
sary. 


1  here  are  a  great  many  fats  and  oils  known  to  be  suitable  for 
the  manufacture  of  soap,  but  only  a  comparatively  few  of  these 
are  available  in  sufficient  cpiantity  to  be  of  interest  to  the  soap 
maker.  Elsewhere  in  this  book  there  are  tables  of  physical  and 
chemical  properties  of  the  various  fats  and  oils,  giving  the 
necessary  information  from  which  can  be  determined  the  value 
of  the  various  oleaginous  materials.  It  would  obviously  be  a 
\ei}  grave  mistake  to  consider  the  monetary  value  and  overlook 
the  valuation  of  their  characteristics. 


Color,  which  cannot  be  shown  in  table  form,  is  one  of  the 
governing  factors  in  making  a  selection  of  the  stock  to  be  used. 
Usually  the  lighter  the  color,  the  better  the  stock  is,  and  also  the 
more  valuable.  0<lor  iiiust  be  cotisidered  from  the  angle  of  its 
effect  on  the  finished  stock.  Some  odors  can  be  eliminated  or 
diminished  m  the  process  of  boiling,  others  cannot.  The  free 
tatty  acid  content  is  important  as  it  will  serve  as  ati  indicator 
o  ,|uahty,  glycerol  cot, tent  and  to  some  extent  the  yield  of  soap 
I  he  iodine  number  indicates  the  presence  of  oleic  acid  at,d  other 
unsatuiateil  fatty  acid.  1  he  higher  the  iodine  number,  the  greater 
Ihe  percentage  of  nnsatnrated  acids.  The  saponification  value 
'  nit  of  vital  importance  m  making  cold  made  soaps  is  of  no 
particular  importance  in  boiled  and  grained  soaps  except  to  pro 
VKle  information  for  cost  puriK,ses  coticerning  the  caustirused 
.  Oistnte,  impurities  and  unsaponifiable  .natter  affect  the  yiekl  it, 
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the  case  of  moisture  and  to  a  slight  extent  in  the  case  of  impur¬ 
ities  and  unsaponifiable  matter.  Impurities  and  unsaponifiable 
matter  chiefly  affect  the  qualities  of  appearance  and  ability  to 
stand  up. 

In  connection  with  the  iodine  number  and  saponifictaion  value, 
the  I.N.S.  method  of  selecting  and  establishing  quantity  relations 
of  fats  given  by  E.  T.  Webb*  should  be  given  consideration. 
The  I.N.S.  factor  of  any  given  fat  is  the  saponification  value 
minus  the  iodine  number,  the  letters  I.N.S.  being  the  initial 
letters  of  the  words  “Iodine”  “Number  and  Saponification. 
Webb  readily  admits  that  from  a  purely  logical  or  mathematical 
viewpoint  the  value  obtained  by  subtracting  the  iodine  number 
from  the  saponification  value  signifies  nothing.  However,  in 
practice  the  I.N.S.  factor  is  found  to  be  very  useful.  In  the 
accompanying  table,  Webb  points  out  that  with  the  exception  of 
the  two  nut  oils,  palm  kernel  and  coconut,  the  iodine  numbers 
alone  would  serve  as  an  indication  of  hardness. 


I.N.S.  Factors  of  Coiiiiiioii  Oils  and  Fats 


Coconut  Oil 
Palm  Kernel  Oil 
Vegetable  Tallow 
Tallow  (Mutton) 
Tallow  (Beef) 
Palm  Oil 
Bone  Grease 
Lard 
Olive  Oil 
Peanut  Oil 
Cottonseed  Oil 
Corn  Oil 
Soya  Bean  Oil 
Linseed  Oil 


250 

235 

165 

155 

150 

146 

143 

137 

108 

102 

85 

79 

54 

15 


It  is  interesting  to  note  that  with  exception  of  the  nnt  oils, 
as  the  I.N.S.  factor  increases  tlie  oils  vary  from  hqiml  to  solu, 


•Modern  Soap  &  Glycerine 


Manufacture  (1927) 
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produce  harder  soa])S,  the  detergent  and  lathering  qualities  grow 
poorer,  the  solubility  decreases,  the  corresponding  soap  will  take 
up  more  filling  material  and  the  keeping  qualities  of  the  soaps 
improve.  The  figures  given  in  the  al)ove  table  are  approximately 
accurate,  hut  it  should  be  kept  in  mind  that  some  of  these  fats 
and  oils  will  vary  greatly  in  (piality,  especially  the  tallows.  It  will 
be  more  accurate  if  the  iodine  nuinher  and  saponification  value 
are  determined  on  a  sample  from  each  delivery. 

By  means  of  the  I.N.S.  factor  it  is,  therefore,  possible  to 
control  the  hardness  of  a  soap  made  from  a  fat  or  mixture  of 
fats.  While  this  knowledge  is  certainlv  valuable  to  the  soan 
maker,  it  is  apparent  that  there  can  be  a  number  of  combinations 
of  fats  that  will  possess  the  same  I.N.S.  number,  and  each  of 
these  combinations  may  possess  very  different  qualities.  There¬ 
fore,  some  further  means  of  jiredicting  or  controlling  the  qualities 
is  to  he  desired.  To  meet  this  situation,  Webb  has  given  what 
he  chooses  to  call  the  Soap  Solubility  Ratio  (S.R.)  as  follows; 
“the  soap  soluliility  ratio  of  a  mixture  of  oils,  or  a  soap,  is  de¬ 
termined  by  dividing  the  I.N.S.  factor  of  the  mixture  by  the 
sum  of  the  I.N.S.  factors  of  those  oils  present  in  the  mixture 
possessing  a  factor  higher  than  130  (not  including  palm  kernel 
and  coconut  oils).  By  means  of  the  S.R.  Factor  the  distinct 
pioperties  of  solubility  and  lathering  power  are  expressed. 

Soaps  intended  for  general  household  purposes  should  have 
an  I.N.S.  factor  from  130  to  160  and  S.R.  Factor  around  1.5. 
The  requirements  of  a  toilet  soap  may  be  stated  to  be  about 
160  to  170  I.N.S.  value  and  a  S.R.  factor  from  1.3  to  1.5.  The 
I.N.S.  factor  will  not  be  of  value  in  indicating  the  free  fatty 
acids,  unsaponifiable  matter,  color  and  odor.  Separate  determin¬ 
ations  must  be  made  on  these  items  and  taken  into  consideration. 

There  is  no  question  that  the  application  of  the  I.N.S.  factor 
m  selecting  fats  is  advisable,  but  it  should  not  be  followed  blindly 
)ecause  the  soap  maker  has  also  to  consider  the  cost  of  his 
matenals  and  with  this  in  mind  it  is  often  advisable  to  com¬ 
promise,  occasionally  yielding  some  desirable  qualities  for  cos^ 
or  vice  versa. 
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Steam  heated  driers  remove  the  moisture  from  tlie  soap  ribbons  when  they  come  off  the  rolls.  Some  flaked  soaps  are 

ready  for  packaging  after  drying. 


Chapter  IV 

SOAP  PRODUCTS 

Soap  Maiiiifaeture  Classified  and  Described  According 
to  Uses  and  Characteristics  of  the  Products 


GAPS  are  quite  frequently  classified  according  to  the 
methods  used  in  making  them  as  cold-made  or  fnll-boiled 
soaps.  We  have  also  referred  to  certain  types  of  soaps 
which  are  used  for  special  purposes  when  made  by  these  soap¬ 
making  methods.  To  classify  soap  products  according  to  form 
or  api)earance,  that  is  to  say  as  solids,  liquids,  powders,  pastes 
or  creams,  is  not  entirely  satisfactory.  A  better  means  of  classi¬ 
fication  is  to  consider  them  according  to  the  special  purposes  or 
uses  for  which  they  are  intended,  irrespective  of  the  form  which 


is  used.  In  such  a  discussion  the  characteristics  of  the  various 
soaps  can  be  pointed  out  more  clearly,  therefore,  we  will  group 
the  soap  products  as  toilet  soaps,  laundry  soaps  and  industrial 
soaps.  Under  these  headings  we  will  disregard  the  finished  state, 
or  packaging,  of  the  soap,  and  consider  all  states  of  soap  adaptable 
for  the  purposes  intended. 


Toilet  Soaps 

JN  considering  toilet  soaps,  we  include  coltl-niade  and  trans¬ 
parent  soaps,  nulled  soaps  including  medicinal,  shaving  soaps, 
and  hair  cleansing  or  shampoo  soaps,  powdered  soaps,  paste  or 
cream  soaps  and  li<|uid  sfiaps.  When  we  consider  this  caterrory 

of  soaps  on  the  tonnage  basis,  they  rank  next  to  laundry  soap 
m  sales  volume.  ^ 

In  the  pieceding  chapter  on  soap  making  processes,  we  have 
already  discussed  the  manufacture  of  milled  soaps.  In  our  dis¬ 
cussion,  we  considered  the  fact  that  the  toilet  soap  base  employed 
most  cxtensnely  for  making  nulled  toilet  soap  consists  of  tallow 
and  coconut  oil,  hnished  as  a  full-1, oiled  settled  soap.  The  per¬ 
centage  of  coconut  oil  in  such  a  base  may  vary  from  10  to  25 
I'e.  cent,  depeinlmg  upon  the  kind  of  lather  required;  it  being 
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understood  that  coconut  oil  increases  the  lathering  power  of 
the  soap.  In  addition  to  this  type  of  soaj)  base  several  other  oils 
are  used  in  the  manufacture  of  toilet  soai)s,  as  palm  oil,  palm 
kernel  oil,  olive  oil  and  olive  oil  foots.  To  a  much  lesser  extent 
hardened  oils,  such  as  peanut  oil,  sesame  oil  and  similar  oils  are 
used  at  times,  but  these  are  not  well  adapted  to  manufacturing 
a  base  for  milled  soap  as  they  may  discolor  and  form  yellow  spots 
in  the  finished  cake  of  soap  after  it  has  been  stored  for  any  length 
of  time. 

Palm  oil,  especially  Lagos,  plantation  or  other  better  grades 
of  palm  oil,  is  used  ijuite  extensively  for  making  toilet  soap  base. 
This  oil  is  usually  air  l)leached  before  it  is  saponified.  Soap  base 
made  from  palm  oil  has  a  yellowish  color  and  a  sweetish  odor 
reminiscent  of  orris  root;  a  small  cpiantity  is  sometimes  added 
to  tallow  base  soap  because  of  these  properties.  Palm  oil  soap 
base,  however,  is  a  much  “shorter”  soap  than  a  tallow  soap, 
though  by  the  addition  of  from  20  to  25  per  cent  of  coconut  oil 
to  the  palm  oil,  this  objection  is  largely  overcome.  When  palm 
oil  soap  base  is  used  directly,  it  is  good  practice  to  add  a  portion 
of  yellow  dyestuff  to  hold  the  yellowish  tint  in  this  soap,  as  an 
untinted  soap  will  continue  to  bleach  upon  exposure  to  air  and 
light, 

Olive  oil  and  olive  oil  foots  are  used  for  making  white  and 
green  Castile  soaps.  A  pure  olive  oil  gives  a  slimy  lather  and 
produces  a  soap  of  characteristic  odor.  Much  olive  oil  soap  is 
used  in  the  form  of  bars  and  slabs  as  an  unmilled  soap.  It  is 
made  generally  liy  the  cold  process  which  has  already  been  de¬ 
scribed.  Peanut  oil  is  used  sometimes  to  replace  olive  oil  in  these 
bar  soaps  as  peanut  oil  produces  a  soap  resembling  olive  oil 

soap  in  character. 

In  the  manufacture  of  a  toilet  soap,  it  is  not  feasible  to  specify 
a  definite  plan  by  which  soap  bases  of  various  compositions  can 
be  made  Using  a  combination  of  such  fats  and  oils  as  tallow, 
palm  oil,  coconut  oil,  palm  kernel  oil,  olive  oil  and  olive  o.l  foots, 
a  great  ma.iy  soap  bases  of  various  combination  could  be  pre¬ 
sented  Where  a  large  line  of  milled  todet  soaps  is  to  be  inade,  it 
is  more  simple  to  niamifactiire  a  supply  of  soap  bases  of  tal  ow, 
palm  oil  and  olive  oil,  and  weigh  the  proper  proportions  of  these 
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bases  into  the  amalgamator  so  as  to  produce  a  desired  type  of 
soap  in  the  milling  and  plodding  procedures.  If,  however,  a 
large  quantity  of  soap  base  of  specific  formula  is  required  foi 
milling  and  plodding,  the  kettle  may  be  stocked  with  four,  or 
even  more,  of  the  fats  and  oils  in  the  recpiired  percentages,  Not 
only  better  economy,  but  a  more  thorough  mixture  of  the  od  is 
obtained  by  saponifying  the  blended  oils  and  fats  together  in 
the  kettle.  The  procedure  to  follow  in  individual  cases  must 
l>e  decided  by  the  manufacturer  himself  and  it  is,  therefore,  not 
practical  to  give  general  instructions  as  to  the  definite  proportions 
of  raw  materials  with  which  to  stock  the  kettle. 

Cold-Made  Toilet  Soaps 

'^IIE  percentage  of  cold-made  toilet  soaps  used  as  compared 
'*■  to  milled  soaps  is  relatively  small.  The  defects  of  cold- 
made  soaps,  already  mentioned,  account  to  a  large  extent  for 
the  reduced  consumption.  It  is  true,  however,  that  in  hard  water 
sections  particularly,  cold-made  coconut  oil  soaps  are  quite 
popular.  Then  also,  certain  users  prefer  the  (|uick,  fluffy  lather 
typical  of  a  soap  of  this  kind.  Because  of  their  ability  to  lather 
in  salt  water,  cold-made  soaps  find  extensive  use  aboard  ships. 
Much  soap  consists  either  of  straight  coconut  oil  soaps,  or  filled 
coconut  oil  soaps  made  by  the  cold  process.  During  the  recent 
war  when  coconut  and  high  lauric  acid  oils  were  unobtainable  in 
sufficient  quantities,  salt  water  or  marine  soaps  were  made  by 
combining  wetting  agents,  especially  alkyl  aryl  sulfates,  with 
tallow.  This  type  of  soap  did  not  prove  satisfactory,  not  on’y 
because  of  its  reduced  lathering  pro^ierties  hut  also  because  of 
the  difficulty  involved  in  combining  the  wetting  agent  and  the 
soap  base.  Some  soapers  making  this  type  soap  eventually  solved 
the  problem  by  amalgamating,  milling  and  plodding  such  soaps. 
To  increase  the  use  of  cold-made  soaps  by  decreasing  the  sales 
price,  cheap  grades  of  cold-made  coconut  oil  soaps  are  made  by 
adding  large  percentages  of  various  salts  and  silicate  of  soda, 
taking  advantage  of  the  fact  that  coconut  oil  soaps  have  the 
power  of  absorliing  many  times  their  weight  of  filling  materials. 
These  cheap  toilet  soaps,  however,  have  a  very  restricted  market 
and  are  seldom  the  type  of  soap  which  gets  repeat  orders. 
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Transparent  Soaps 

^  Iv^VNSl’ARKN  1  soaj)s  are  frequently  called  glycerine  soaps. 

The  method  of  making  them  nndouhtedly  was  discovered  by 
dissolving  white,  thoroughly-dried  settled  soap  chips  in  about  an 
ecpial  weight  of  alcohol.  Part  of  the  alcohol  was  then  driven  off. 

hen  the  soap  was  dried  out  sufficiently  and  a  drop  of  the  liquid 
thus  obtained  quickly  solidified  into  a  hard  mass,  a  transj)arent 
soap  resulted.  In  recent  years  use  of  transparent  soaps  has  been 
greatly  reduced. 

Under  ordinary  circumstances,  the  finished  appearance  of  soap 
depends  mainly  upon  the  fatty  acid  content.  Soapers  attempt  to 
obtain  a  translucent,  clear  appearance  for  their  toilet  soaps  rather 
than  a  dull,  opaque  soap.  It  is  well-known  that  opaque  soap, 
when  mixed  with  alcohol  under  certain  conditions,  can  be  made 
transparent,  as  we  have  just  indicated.  It  is  furthermore  true 
that  a  transparent  soap  can  be  made  opaque  by  melting  it,  and 
then  cooling  it  slowly.  Under  still  other  conditions,  a  transparent 
soap  can  be  melted  and  chilled  quickly  to  retain  its  transparency. 
The  two  latter  cases,  therefore,  clearly  indicate  that  the  rate  of 
cooling  affects  the  appearance  of  soap. 

Under  the  ultra-microscope,  it  has  been  found  that  sodium 
soaps  are  generally  opacpie  masses  consisting  of  white  fibers 
which  may  be  of  very  great  length  and  which  very  often  enmesh 
a  saturated  solution.  The  ideal  conditions  for  the  formation  of 
these  fillers  require  a  slow  rate  of  cooling  of  the  molten  soap. 
Wdien  rapid  cooling  is  resorted  to,  the  mass  is  congealed  so 
(juickly  that  it  is  not  possible  for  these  long  ultra-microscopic 
fibers  to  form.  Rapidly-cooled  soaj),  therefore,  is  less  opaque 
than  that  subjected  to  slow  cooling,  which  observations  are  of 
particular  interest  to  the  manufacturer  of  transparent  soap. 

Other  factors  affecting  the  transparency  of  soap  include  the 
jiresence  of  alcohol,  sugar  or  glycerine  in  the  soap  when  it  is 
made.  It  is  quite  essential  in  a  soap,  where  lightness  and  clearness 
of  color  are  desired,  that  the  material  for  making  the  soap  be 
carefully  selected  as  to  color  and  purity.  The  perfumes  also  play 
an  important  i)art  in  the  color  of  the  soap  as  many  of  the  tinctines, 
balsams  and  infusions  used  in  perfuming  soap  may  eventually 
cause  trouble  by  spotting.  If  the  soap  is  artificially  colored,  which 
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is  almost  always  the  case,  the  dyestuffs  used  for  this  purpose 
should  have  careful  attention,  and  only  those  should  he  used 
which  are  known  to  resist  the  action  of  alkalis.  Rosin  if  used, 
must  he  of  a  good  grade.  Distilled  or  soft  water  is  alwa}S  pre¬ 
ferable  for  use  in  transparent  soap.  The  U.  S.  government  per¬ 
mits  the  use  of  a  specially  der.atured  alcohol.  1  his  alcohol 
(S.D.  3A)  is  not  taxed  and  consists  of  grain  (ethyl)  alcohol 
denatured  with  5  per  cent  wood  (methyl)  alcohol.  Sc^ine  soa[) 
makers  may  prefer  to  use  a  more  expensive  refined  alcohol,  hut 
outside  of  adding  to  the  cost  of  the  soap,  there  is  no  particular 
advantage.  The  glycerine  should  he  chemically  pure.  As  to  the 
oils  and  fats,  these  should  he  low  in  free  fatty  acid  and  of  good 
color.  Under  no  circumstances  should  the  crutcher  or  kettle  in 
which  the  soap  is  made  he  rusty  or  unclean  in  any  way.  For  a 
light  soap,  glass  enameled,  stainless  steel  or  nickel  alloy  utensils 
are  to  he  preferred. 

It  should  furthermore  he  rememhered  that  too  great  an  addi¬ 
tion  of  rosin  causes  the  soap  to  darken  with  age,  and  makes  it 
soft  and  sticky.  While  rosin  additions  have  the  advantage  of 
low  cost  and  impart  to  the  soap  an  aromatic  odor,  good  lathering 
cjualiites,  and  a  tendency  to  counteract  rancidity,  the  rosin  selected 
must  he  of  gocxl  quality  and  the  amount  added  held  within 
reasonable  limits.  The  addition  of  too  great  an  amount  of  glycer¬ 
ine  oi  sugar,  particularly,  will  cause  the  soa[)  to  sweat  and  become 
sticky,  thereby  soiling  the  wrappers, 

lo  obtain  ti  ans[)arency  in  soap  the  following  general  methods 
may  he  listed : 


1.  \\  heie  the  transparency  is  due  to  sugar. 

w.  Wheie  alcohol  and  glycerine  produce  transparency. 

3.  Wdiere  (1)  or  (2)  is  supplemented  by  the  use  of  castor  oil. 

4.  W  here  transi)arency  depends  upon  the  percentage  of  fatty 
acid  m  a  soap  and  the  number  of  times  the  soap  is  milled 

Lnder  the  hrst  method,  at  least  25  per  cent  of  the  charge 
•s  lould  he  coconut  oil,  the  remaining  fat  being  tallow  or  any  fat 
oi  o.  capahU  of  giving  a  sufficiently  hard  soap.  The  soap  is 
><)ilc(  and  hnished  as  usual,  then  run  to  the  crutcher  to  he 
mixed  with  a  strong  cane  solution,  containing  10-20  per  cent 
sugar  liased  on  the  weight  of  the  soap.  The  sugar  is  dissolved 
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Mechanical  freezer  turninpc  out  an  endless  bar  of  soap.  'Vhe  white  ]>ipes  coming  up  through  the  arching  over¬ 

head,  carry  the  Uquid  soap  tirst  to  a  high  speed  mixer,  at  extreme  left,  and  then  to  the  freezer. 
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in  its  own  weight  of  water,  and  the  solution  lieated  to  175°F. 
before  being  added  very  slowly  to  the  soap.  As  the  water  evapor¬ 
ates,  soaps  of  this  type  show  spots  and  become  sticky  due  to  the 
sugar  thus  being  thrown  out  of  solution. 

Transparent  soap  of  the  second  category  may  be  saponified  as 
usual  and  made  of  any  good  toilet  base.  The  soap  is  run  to  the 
crutcher  and  mixed  with  95  per  cent  alcohol  in  the  proportion  of 
one  part  alcohol  to  two  parts  of  total  fatty  acids  in  the  soap, 
-  together  with  glycerine  in  the  same  proportion. 

By  the  third  method  castor  oil  alone  may  be  used  to  make  the 
'soap,  or  up  to  one-third  of  the  fat  charge  may  be  added  to  any 
of  the  above  bases.  If  castor  oil  alone  is  used,  only  2  or  3  per 
cent  of  sugar  is  required. 

In  the  last  method,  a  combination  of  75  per  cent  tallow,  very 
low  in  free  acid,  20  per  cent  coconut  oil  and  5  per  cent  W.W. 
or  W.G.  grade  rosin  is  a  suitable  charge.  The  saponification  and 
finishing  are  carried  out  as  with  a  full-boiled  soap.  The  soap 
is  then  placed  in  a  jacketed  vessel,  provided  with  live-steam 
coils,  and  the  excess  water  is  evaporated  from  the  soap  until  it 
contains  73  per  cent  fatty  acids.  When  the  thick  mass  reaches 
this  stage,  it  is  framed;  and  when  cooled  rapidly  it  is  suitable 
for  obtaining  a  semi-transparency  which  now  depends  upon  the 
number  of  times  the  soap  is  milled ;  it  being,  of  course,  inferred 
that  no  further  solid  matter  of  any  sort  will  be  added  to  the  soap. 

While  transparent  soaps  may  be  made  by  any  of  the  above 
general  methods  they  are  manufactured  most  generally  by  the 
semi-boiled  process.  This  method  of  handling  the  soaps  is  quite 
satisfactory  and  is  simple  to  carry  out. 

Ihe  main  steps  by  this  procedure  are  first  to  place  in  the 
crutcher  or  jacketed  kettle  the  oils  and  fats  which  are  heated  to 
approximtaely  140  k.  Scrap  soap  from  previous  lots  is  dissolved 
in  the  hot  fats,  if  desired.  In  cases  where  soda  is  added,  it  is 
dissolved  in  a  portion  of  the  water  and  added  to  the  fats.  The 
lye  is  then  added,  and  the  mass  is  stirred  until  the  finger  or  stick 
run  over  the  surface  leaves  an  imprint.  After  the  soap  has 
reached  this  desired  consistency  or  thickness,  it  is  covered  well 
and  allowed  to  stand  in  the  crutcher  for  about  two  hours  or 
until  it  bulges  in  the  center.  The  balance  of  the  water  in  which 
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the  sug^ar  may  be  dissolved  is  now  added,  and  finally  the  alcohol 
and  glycerine  are  rim  in.  J  he  temperature  of  the  mass  is  then 
increased  to  about  160°F.  by  live  steam  and  the  soap  is  thorough¬ 
ly  crutched. 

It  is  important  that  no  soap  be  allowed  to  remain  along  the 
sides  of  the  mixer  above  the  surface  of  the  mass.  It  should  be 
scrawled  off.  .The  criitching  operation,  after  the  addition  of  all 
ingredients,  is  continued  from  ^4  to  34  hour,  and  the  soap  is 
allowed  to  settle  for  about  34  hour.  A  sample  taken  and  tested 
should  show  no  great  excess,  of  alkali  and  should  be  clear  when 
cooled  rapidly.  If  it  does  not  contain  sufficient  alkali,  slight 
additions  of  lye  are  made;  and  if  it  is  not  clear,  more  glycerine 
and  alcohol  are  added.  When  the  mass  is  in  the  proper  condition, 
the  dyestuff,  which  has  been  dissolved  in  some  of  the  water,  is 
crutched  in,  and  finally  the  perfume  is  added. 

When  the  batch  is  completed  satisfactorily,  the  soap  is  framed 
as  in  making  cold-made  coconut  oil  soaps,  allowed  to  stand  for 
several  days  at  room  temperature  and  then  slabbed,  cut  and 
pressed.  To  obtain  a  highly  polished  cake  of  transparent  soap, 
the  blank  cakes  are  sometimes  planed  before  pressing.  Polishing 
with  a  soft  cloth  dampened  with  alcohol  after  pressing  also 
increases  the  luster. 

In  working  up  transparent  soap,  the  slabber  and  cutting  table 
wire  should  be  set  so  as  to  keep  scrap  at  a  minimum.  Ihe  scrap 
itself  should  be  chipped  immediately  into  small  pieces  and  may 
be  added  to  subsequent  batches,  being  sure  that  the  soap  is  all 
dissolved  in  the  fats  before  the  lye  is  added. 

Under  certain  conditions,  it  is  desirable  to  make  transparent 
soap  in  round  cakes.  In  such  cases,  the  liquid  soap  from  the 
crutcher  is  run  into  round  metal  tubes  of  special  construction  and 
allowed  to  cool  in  them  instead  of  in  frames.  These  tubes  are 
open  at  each  end  and  the  ends  are  plugged  by  pushing  them  down 
several  inches  into  a  slab  of  high-melting  soap  to  the  depth  of 
several  inches.  After  the  transparent  soap  has  cooled  m  the 
tubes,  they  are  immersed  for  a  moment  in  hot  water.  This  melts 
a  thin  film  of  the  transparent  soap  between  the  side  walls  and 
the  soap  contained  therein.  Thus  one  is  enabled  to  push  out  the 
round  cylindrical  piece  of  transparent  soap  directly  onto  the 
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cutting  tabic.  The  object  of  making  round  cakes  of  transparent 
soap  of  this  kind  is  to  increase  the  attractiveness  of  the  finisheri 
cake  by  eliminating  the  “water-marked”  end  which  would  be 
apparent  in  round  cakes  if  square  pieces  were  pressed  m  a  round 

die. 

There  is  quite  a  latitude  possible  in  the  composition  of  the 
charges  for  making  transparent  soaps.  In  order,  however,  to 
give  more  specific  information  on  this  point,  the  following  table 
indicates  formulas  which  may  be  used  satisfactorily  to  produce 
soaps  of  different  quality  and  appearance.  The  water,  of  course, 
should  be  soft,  the  perfumes  of  such  a  nature  as  not  to  cause 
spotting  and  the  colors  used  should  be  alkali  and  light  proof, 
'rransparent  soaps  most  generally  go  to  market  colored  red, 
green,  yellow  or  hrown.  Five  formulas  are  viz: 


INGREDIENTS 

I 

II 

Ill 

IV 

V 

'J'allow  No.  1 

160  lbs. 

134  lbs. 

211  lbs. 

100  lbs. 

174  lbs. 

Castor  Oil 

80 

20 

97/2 

60 

— 

Coconut  Oil 

260 

88 

185 

100 

114 

Glycerine  C.P. 

70 

34 

— 

20 

— 

Soda  Lye  38°  Be. 

Alcohol 

268 

135 

279 

150 

170 

(Spec.  Deiiat.  No.  3A) 

130 

no 

137 

55 

112 

Soda  Ash 

— 

— 

8 1/2 

— 

— 

Sugar  (Crystal) 

120 

64 

216 

40 

80 

Rosin  W.W.  or  W.G. 

— 

7 

— 

20 

— 

Water 

72 

32 

106 

64 

72 

Perfume 

434 

2 

5 

3 

3 

Color 

1  oz, 

oz. 

1  oz. 

Yi  oz. 

54  oz- 

.Ml  these  formulas  arc  made  by  the  semi-boiled  or  cold  process, 
as  described  above. 


Shaving  Soaps 

TN  the  past,  it  has  often  been  customary  to  judge  a  soap  maker’s 
ability  by  the  type  of  shaving  soap  which  he  produced.  If  he 
was  able  to  turn  out  a  good,  mild  batch  of  shaving  soap  in  either 
bar  or  stick  form,  his  ability  as  a  soap  maker  was  pretty  well 
established.  Since  the  beginning  of  the  century,  advertising 
copyrighters,  particularly,  have  originated  such  stringent  publicity 
specifications  for  shaving  preparations  that  even  the  most  expert 
chemist  would  have  difficulty  to  fit  his  product  to  meet  the 
claims  of  much  of  the  ballyhoo  pertaining  to  these  products. 

These  soaps  comprise  shaving  sticks,  shaving  cakes,  filled  shav¬ 
ing  bowl,  shaving  powder,  and  shaving  creams  both  lather  and 
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non-lather  types.  The  one-time  popularity  of  the  sticks,  cakes  and 
powders  was  displaced,  rather  slowly  at  first,  and  then  at  a  much 
faster  rate  by  the  lather  and  non-lather  type  creams,  in  spite  of 
the  fact  that  the  shaving  soaps  were  the  most  economical.  The 
stick  and  powder,  which  far  outdistanced  shaving  cream  usage 
two  or  three  decades  ago,  have  now  been  largely  replaced  by 
these  creams.  The  shaving  cake,  however,  continued  to  be  pop¬ 
ular  with  many  shavers,  because  the  barber  did  not  resort  very 
extensively  to  creams  and  continued  in  most  cases  to  use  the  cake 
and  old  style  niug.  The  appeal  was  evidently  the  barber’s  deciding 
factor.  In  more  recent  years  the  use  of  brush  and  mug  soap  has 
had  great  impetus.  This  was  occasioned  by  certain  soap  manu¬ 
facturers  and  leading  perfumers  presenting  shaving  soap  in 
ready  filled,  wooden,  ceramic  or  molded  bowls  or  containers, 
along  with  other  male  cosmetic  preparations. 

The  requirements  of  a  good  shaving  soap  are  quite  different 
than  those  of  other  toilet  soaps.  The  lather  produced  from 
shaving  soap  should  be  easy  rinsing,  heavy,  creamy  but  not 
gummy,  and  should  remain  moist  upon  the  face  until  the  shaving 
is  completed.  The  soap  itself  must  be  of  a  soft  consistency,  more 
soluble  than  ordinary  toilet  soap,  and  in  the  case  of  a  shaving 
stick  particularly,  it  should  adhere  to  the  face  when  the  stick  is 
rubbed  thereon.  The  soap,  too,  must  be  neutral  to  prevent  smart¬ 
ing  from  any  free  alkali. 

The  manufacture  of  shaving  soap  entails  no  particular  difficul¬ 
ties.  Under  shaving  soap  we  include  solid  milled  soaps  like  bar 
soap,  shaving  stick  and  shaving  powder,  which  really  is  nothing 
more  than  shaving  soap  which  has  been  pulverized.  These  soaps 
may  be  made  either  as  full-bodied  soaps  or  in  the  crutcher  as  semi- 
boiled  soaps. 

The  composition  of  the  soap  itself  is  of  considerable  im- 
|X)rtance.  Because  the  stearins  and  stearic  acid  form  the  close, 
rich,  creamy  lather  which  is  desired  in  shaving  soap,  it  is  very 
important  that  shaving  soaps  contain  a  high  percentage  of  stearic 
acid.  Sodium  stearic  acid  soaps  are  extremely  hard  and  brittle, 
as  well  as  quite  insoluble.  It  is,  therefore,  important  that  suf¬ 
ficient  potash  lye  and  .some  glycerine,  if  necessary,  lx;  used  in 
their  manufacture,  since  these  make  a  softer  body  soap.  It  is 
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also  important  tliat  from  20  to  25  per  cent  of  coconut  oil  be 
included  in  the  soap  stock.  Since  glycerine  aids  m  keeping  the 
finished  soap  soft,  it  is  adN'isable  that  it  not  be  removed  during 

saponification. 

A  convenient  method  of  procedure  for  full-boiled  shaving 
soap  is  to  charge  the  soap  kettle  with  a  mixture  of  three  parts 
of  good,  clear,  refined  stearin,  one  part  white  tallow  and  one 
part  coconut  oil.  The  tallovv'  and  stearin  are  first  put  into  the 
kettle.  These  are  saponified  directely  with  caustic  potash  lye.  The 
coconut  oil  is  then  introduced,  either  in  the  form  of  soap  pre¬ 
viously  made  in  the  crutcher  or  as  oil,  and  the  saponification 
is  completed  with  caustic  soda  lye.  It  is  advisable,  near  the  end 
point,  to  neutralize  any  free  alkali  in  the  soap  by  super-fatting 
it,  preferably  with  stearic  acid,  so  that  2  or  3  per  cent  free  fatty 
acid  is  contained  in  the  soap.  If  high-grade  fats  are  used,  it  is 
unnecessary  to  take  off  a  “nigre,”  and  the  soap  may  be  “run.” 
That  is  to  say  it  is  pumped  out  of  the  bottom  of  the  kettle  with 
a  soap  pump  into  the  top  to  make  a  uniform  mixture  before  it 
it  dried.  This  is  more  economical  than  settling  the  kettle.  The 
soap  may  then  be  framed  or  run  through  a  dryer. 

In  cases  where  a  soap  of  this  kind  is  not  framed  but  run  over 
a  dryer,  it  is  quite  necessary  that  the  temperature  inside  the  dryer 
be  kept  quite  low,  otherwise  the  soap  will  melt — hence,  large 
volumes  of  air  and  low  heat  are  the  best  drying  conditions. 

To  manufacture  a  bar  soap  by  the  semi-boiled  process,  a 
charge  of : 

180  lbs.  fallow 

108  lbs.  Coconut  Oil,  Cochin  Type 

207  lbs.  Stearic  Acid,  Double  Pressed 

132  lbs.  Soda  Lye  40°  Be. 

108  lbs.  Potash  Lye  38°  Be. 

IS  suitable.  The  operations  in  making  the  soap  are  quite  simple. 
The  tallow  and  coconut  oil  are  saponified  in  the  crutcher  with 
the  soda  lye.  Then  the  potash  lye  is  added  and  lastly  the  stearic 
acid,  which  has  previously  been  melted  in  a  stainless  steel,  alum¬ 
inum  or  copper  vessel.  The  mixing  should  be  very  thorough  The 
soap  IS  tested  for  free  alkali  by  boiling  with  phenolphthalein  and 
neutralized  alcohol  in  the  usual  manner.  A  soap  of  this  kind 


, having  Soap— Nickel  equipment  tor  tiie  manuiaciure  u.  snav.us  • 

wo  top  tanL  are  nickel  lined.  Two  bottoin  tanks  are  "^kekclad  steel. 
Pipes  of  nickel.  Equipment  by  1  heo.,  \\  altei,  Newark,  N.  J. 
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should  also  be  super-fatted,  preferably  with  stearic  acid  in  order 
to  produce  a  milder  product,  d'his  is  done  by  adding  and  thorough¬ 
ly  mixing  the  calculated  amount  of  excess  stearic  acid. 

A  formula  and  procedure  for  a  cold-made  shaving  soap  which 
has  been  in  use  for  a  considerable  period  of  time  and  found  to 
be  acceptable  follows ; 

400  lbs.  Choice  White  Tallow  (Max.  3  Color  b.A.C. ) 

75  lbs.  Coconut  Oil  (Cochin  Type) 

25  lbs.  Stearic  Acid  XX 
10  lbs.  Silicate  of  Soda  40°  Be. 

5  lbs.  Sodium  Thiosulphate  dissolved  in 
5  lbs.  Water 
3^2  lbs.  Perfume 
125  lbs.  Potash  Lye  39°  Be. 


d'he  tallow  and  coconut  oil  are  run  into  the  crutcher  and 
heated  to  about  125°F.,  then  the  previously  melted  stearic  acid 
is  added ;  next  the  potash  and  soda  lye  are  run  in  and  the  mixture 
is  crutched  until  it  assumes  the  consistency  of  thin  dough ;  finally, 
the  silicate  of  soda,  sodium  thiosulfate  in  solution  and  the  per¬ 
fume  are  added.  Wiien  thoroughly  mixed,  the  contents  of  the 
crutcher  are  run  into  a  frame,  and  crutched  by  hand  for  a  few 
minutes  while  the  mixture  is  in  the  frame.  No  heat  is  applied 
after  the  fats  are  melted  at  125°F.  The  standards  for  chemical 
control  of  this  soap  are  as  follows ;  * 


Free  NaOH 
Free  Carbonate 
Free  Fats 
Anhydrous  Soap 
Glycerol 
IMoisture 


None 
N  one 

0.25%  t(j  0.75% 
08.8% 

8.0% 

22.7% 


All  of  these  soaps  arc  suitable  as  bar  soaps  for  shaving  mug.s 
hy  finisliing  tlieni  tlirougli  the  milling  and  plodding  processes 
and  using  the  base  directly  as  tnade.  It  is  suggested  that  4  oz 
of  titani.nn  oxide  per  UK)  Ihs,  soap  base  he  itse<I  to  whiten  tlie 
finished  soaj>.  Iti  certain  cases  att  adtlition  of  regular  tallow 
soai]  base  into  the  amalgatnator  may  he  made  in  order  to  contro' 
the  consistency  of  the  soap.  If  the  cakes  are  to  be  filled  into 
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wooden  or  plastic  bowls,  it  is  necessary  to  consider  the  relation¬ 
ship  of  the  shape  of  the  container  to  the  size  of  the  cake  and  to 
allow  for  soap  shrinkage.  Anyone,  who  has  examined  filled 
mugs  on  the  shelves  of  retail  stores,  has  observed  cases  where 
the  soap  cake  has  shrunk  and  warped  all  out  of  proportion  to 
the  container  shape  and  size,  thereby  spoiling  the  appearance 
of  the  product.  For  this  reason,  it  is  customary  to  use  containers 
which  converge  toward  the  bottom.  As  the  soap  cake  shrinks 
in  a  container  of  such  construction,  it  settles  toward  the  bottom, 
and  the  shrinkage  is  not  so  evident.  Some  manufacturers  take 
the  precaution  of  holding  the  cakes  on  trays  for  several  weeks 
before  filling  and  fastening  them  into  the  bowls.  In  examining 
filled  bowls  sold  in  the  lower  price  brackets,  especially  in  syndicate 
stores,  many  cases  were  noted  recently  where  it  was  attem[)ted  to 
cut  expenses  by  filling  the  containers  with  shaving  cake  soap 
that  had  not  been  milled  or  plodded.  The  cold-made  soap  evi¬ 
dently  contained  up  to  40  per  cent  moisture  when  pressed  and 
filled,  but  much  of  the  water  had  evaporated,  decreasing  the  size 
considerably.  It  gave  a  most  unsightly  appearance  and  the  cakes 
wobbled  around  in  the  container.  While  such  cases  are  extreme 
they  do  emphasize  the  necessity  of  giving  ample  attention  to  this 
detail.  Furthermore,  to  protect  the  soap  against  shrinkage  before 
it  reaches  the  user’s  hands,  it  is  advisable  to  wrap  the  finished  bowl 
with  water-proof  paper  to  hold  in  the  moisture,  which  is  about  12 
per  cent  when  the  bowls  are  filled. 

The  shaving  soap  bases  described  aben'e  do  not  make  a  pure 
white  finished  soap,  but  are  cream  in  color.  If  a  pure  white 
shaving  soap  or  stick  is  desired,  it  is  advisable  to  make  the  soap 
entirely  of  coconut  oil  and  stearic  acid.  A  suitable  charge  for 

such  a  soap  is  as  follows ; 

300  lbs.  Coconut  Oil 

40  lbs.  Soda  Lye  35°  Be. 

550  lbs.  Potash  Lye  50°  B6. 

80  lbs.  Glycerine  C.P. 

1050  lbs.  Stearic  Acid 

This  soap  is  made  in  a  crutcher  in  the  same  manner  as  that 
described  above.  There  is,  of  course,  no  tallow  present,  so  this 
item  is  omitted  in  charging  the  mixer. 
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This  soap  base  is  usually  framed,  milled  and  plodded  togethei 
with  a  suitable  perfume,  and  bleached  by  the  addition  of  titanium 
dioxide.  A  very  white  soap  is  made  by  this  formula,  which  was 
more  popular  in  the  past  than  it  is  at  the  present  time.  It  is 
also  possible  with  a  soap  of  this  kind  to  make  it  entirely  from 
potash  lye  and  flow  it  into  one  of  the  wooden  containers  which 
are  especially  popular  among  users  of  English  types  of  shaving 
soaps. 

If  it  is  desired  to  make  a  shaving  powder,  which  today  is 

used  in  but  limited  quantities,  more  soda  lye  should  be  used 

and  less  potash  lye.  A  suitable  composition  for  shaving  powder  is  : 

/ 

113  lbs.  Coconut  Oil 

140  lbs.  Soda  Lye  35°  Be. 

170  lbs.  Potash  Lye  50°  Be. 

550  lbs.  Stearic  Acid 


This  soap  is  made  in  a  crutcher  as  already  described.  It  may 
be  dried  in  a  dryer  by  keeping  the  temperature  low.  It  is  advis¬ 
able,  however,  during  the  pulverizing  operation  to  add  from  25 
to  50  per  cent  dry  tallow  soap  chips,  and  about  5  per  cent  talc. 

While  the  use  of  shaving  soaps  is  more  or  less  limited,  it  is, 
nevertheless,  true  that  tremendous  quantities  of  bar  soaps  are 
still  used  in  barber  shops.  Certain  barbers  also,  still  prefer 
shaving  powder  because  of  the  sanitary  feature  of  dispensing  it. 
Shaving  soaps  and  powders  still  form  a  very  important  part  of 
the  business  of  certain  soap  manufacturers,  and  are  more  profit¬ 
able  than  the  ordinary  run  of  toilet  soaps. 


Shaving  Creams 

^IlE  use  of  shaving  soaps  has  been  displaced  largely  by  shav¬ 
ing  creams,  1  hese  consist  of  the  lather  creams  and  the 
brushless  types.  In  composition,  there  is  not  too  great  a  difference 
betvvTen  the  two.  In  some  cases,  lather  shaving  creams  are 
further  diluted,  largely  by  the  use  of  water  and  alcohol,  and 
appear  m  the  form  of  liquid  shaving  products.  The  liquids  do 
not  find  much  favor  and  are  difficult  to  produce,  because  of 
e  fact  that  potassium  stearate  is  not  very  soluble.  Shavino- 
creams  are  used  in  barber  shops  with  special  dispensers. 
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The  manufacture  of  shaving  cream,  like  most  paste  products 
containing  soap,  is  not  simple.  Unfortunately,  when  packaged 
into  tubes  small  defects,  like  slight  moisture  separation,  air 
pockets,  curdling,  slight  hardening,  lumps  and  color  changes 
are  very  obvious  as  the  cream  is  exuded  from  the  tube.  For 
these  reasons,  unusual  care  should  be  followed  in  the  manufactur¬ 
ing  operations.  Some  soap  manufacturers  permit  the  finished 
cream  to  stand  as  long  as  a  month  before  filling,  so  they  may 
be  more  certain  of  the  consistency  and  sheen.  This  precaution 
is  not  necessary,  if  the  product  is  controlled  carefully  by  chemical 
analysis.  Through  proper  manufacturing  procedure  and  labor¬ 
atory  control,  a  shaving  cream  may  be  finished  one  afternoon 
and  safely  filled  the  next  morning. 

There  are  various  methods  used  for  making  shaving  creams. 
The  essential  difference  in  these  methods  is  the  operation  of 
either  boiling  or  merely  mixing  the  ingredients  together.  Creams 
made  by  these  methods  may  be  identified  by  the  soapmaker  s 
terms  of  the  cold  process  and  the  boiled  process.  It  has  been 
found  through  experience  that  while  the  boiling  of  a  cream  is 
more  complex,  a  smoother,  more  uniform  product  ma)  be  ob¬ 
tained.  In  carrying  out  the  operation,  however,  some  skill  in 
the  soap  making  art  is  recpiired  and  certain  mistakes,  like  over¬ 
boiling,  must  be  avoided  or  too  much’ moisture  will  be  introduced 


into  the  cream. 

Cases  have  come  under  our  observation  where  manufactuiers 
permit  a  cream,  which  is  made  by  a  fixed  formula,  to  stand  in 
containers  as  long  as  thirty  days  before  filling.  By  this  time 
they  calculate  the  cream  will  have  attained  a  permanent  con¬ 
sistency  and  the  phenomenon  referred  to  as  “rotting”  will  have 
taken  place.  “Rotting”  represents  the  changes  the  cream  undei- 
troes  upon  standing.  It  consists  of  the  cream  softening  and 
developing  a  sheen.  Even  this  precaution  is  futile  in  many  cases. 
In  most  creams  packaged  in  collapsible  tubes,  the  action  oi  leat 
hardens  the  product  rather  than  softens  it.  Only  careful  chemica 
control  will  assure  a  satisfactory  cream  which  may  be  filled 

as  soon  as  it  is  made. 

The  requirements  of  a  good  shaving  cream  are  sevenfold. 


These  are: 
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1.  Tlic  cream  sliuulcl  remain  soft  yet  firm  in  consistency  so 
as  to  exude  from  the  tube  without  losing  its  form.  It  should 
distribute  well  into  the  bristles  of  the  shaving  brush  or  adhere 
to  the  face  when  applied  thereto  directly  from  the  tube.  It  should 
be  like  cream  and  not  like  a  dough.  Ihis  requirement  is  em¬ 
phasized  first,  because  it  is  the  one  most  common  failure  of 


shaving  creams. 

2.  The  cream  should  give  a  close,  abundant  lather  that  does 
not  dry  rapidly  on  the  face. 

3.  Not  too  great  an  amount  of  cream  should  be  necessary  to 
produce  enough  lather  to  cover  the  face. 

4.  There  should  be  no  smarting,  or  free  alkali  in  the  cream 
to  cause  a  burning  sensation  of  the  skin  during  or  after  shaving. 

5.  It  should  rinse  readily,  from  a  safety  razor  particularly. 

6.  The  composition  of  the  cream  should  be  such  as  not  to 
attack  collapsible  tubes  or  corrode  the  clips  at  the  filling  end 
of  the  tube. 

7.  It  should  be  acceptably  perfumed  and  attractively  packaged. 

In  outlining  the  manufacture  of  a  shaving  cream,  it  will  be 

our  object  to  bear  in  mind  these  recjuirements  and  lay  down 
certain  instructions  which  if  followed  will  result  in  production 
of  an  acceptable  cream  of  this  kind. 


Manufacture  of  a  shaving  cream  may  be  carried  on  eithe 
by  the  full-boiled  or  half-boiled  process.  It  has  been  our  exper 
ience  that  the  full-boiled  process  is  the  better  one  to  adopt 
although  many  manufacturers  produce  a  very  acceptable  crean 
by  the  half-boiled  process.  Both  methods  of  boiling  are  applicabl< 
to  the  same  formula,  however,  the  finished  i)roducts,  as  obtaince 
l)y  these  methods,  present  different  appearances.  The  cream 
made  by  the  half-boiled  process  are  more  transparent  or  bluish  ii 
color  than  those  made  hy  the  full-l)oiled  process,  also,  the  sheei 
or  luster,  due  to  the  free  stearic  acid  in  the  creams,  is  mor 
^Mdent  and  pleasing  to  look  at  in  full-boiled  creams  than  in  half 
boiled,  h  or  this  reason,  the  full-boiled  process  is  to  be  recom 
mended  wherever  possible.  It  requires  a  little  more  skill,  bu 
the  results  are  more  dependable. 

Essentially  the  same  mixing  eqtiiimicnt  is  required  for  makim 
shaving  cream  hy  cither  the  half-boiled  or  the  full-boiled  process 
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This  consists  of  a  steam- jacketed  kettle,  preferably  stainless 
steel,  with  an  agitator  that  revolves  very  slowly.  The  slow 
motion  of  the  agitator  is  very  important  because  the  cream  aerates 
very  readily.  The  agitator,  therefore,  should  not  move  more 
than  about  5-10  R.P.M.  The  jacket  should  be  connected  with 
both  steam  and  cold  water.  The  only  difference  in  equipment 
required  in  order  to  use  the  full-boiled  process  is  that  an  open 
steam  coil  in  the  bottom  of  the  kettle  is  necessary.  The  coil 
follows  the  contour  of  the  usually  cone  bottomed  kettle  and 
is  supported  on  brackets.  This  coil  should  contain  suitable  sized 
perforations  drilled  downward  at  an  angle  of  about  45°,  and 
staggered  about  8  inches  apart.  A  smaller  additional  inner  open 
coil  is  also  advantageous.  The  mixing  kettle  should  be  so  ar¬ 
ranged  that  the  agitator  can  be  removed  and  the  kettle  tilted  to 
empty  the  contents.  In  cases  where  this  is  not  feasible,  an  outlet 
of  at  least  6  inches  in  diameter  at  the  bottom,  closed  with  a  suit¬ 
able  gate  valve,  may  be  employed  for  emptying. 

The  other  equipment  required  is  an  aluminum,  copper*,  stain¬ 
less  steel  or  glass-lined  vessel,  preferably  steam-jacketed,  for 
melting  the  stearic  acid ;  lye  tanks  made  of  black  iron,  and  the 
necessary  measuring  vessels  and  scales  to  measure  and  weigh 
out  the  ingredients.  There  should  also  be  available  the  necessary 
laboratory  apparatus  for  testing,  as  well  as  collapsible  tube  filling 
and  closing  machinery. 

The  raw  materials  which  enter  the  manufacture  of  shaving 
cream  need  some  comment.  Upon  them  depend  the  consistency, 
lathering  properties  and  keeping  qualities  of  the  finished  creams. 
Not  so  many  years  ago,  works  on  soap  indicated  that  shaving 
creams  could  be  made  from  a  combination  of  high-grade  tallow 
and  coconut  oil,  saponified  with  caustic  potash  lye.  This  is  no 
longer  true,  as  it  is  difficult  to  make  a  satisfactory  cream  from 
these  two  products  alone.  A  large  percentage  of  stearic  acid  is 
required  to  make  a  satisfactory  product.  Either  the  double  or 
single  pressed  acid  may  be  used.  The  higher-priced  triple  pressed 
acid  produces  a  whiter  finished  product,  but  its  higher  melting 
point  and  hardness  are  not  particularly  needed  to  produce  a  good 
cream.  In  addition  to  stearic  acid,  coconut  oil,  good-grade  tallow 

‘SliiiHc  Acid  should  not  be  allowed  to  remain  too  long  in  contact  with  copper. 
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and  olive  oil  are  used  most  frequently  as  the  fatty  acid  consti¬ 
tuents  of  the  soap. 

The  alkalis  used  in  manufacturing  shaving  cream  are  a  com¬ 
bination  of  caustic  potash  and  caustic  soda.  In  some  formulas, 
ammonia  appears,  but  this  is  not  desirable  because  of  the  unstable 
soap  formed.  The  most  desirable  proportion  of  alkalis  is  about 
one  part  caustic  soda  and  five  parts  caustic  potash.  A  shaving 
cream  made  from  this  combination  of  alkalis  permits  a  lower 
percentage  of  total  fatty  acids  in  the  finished  cream,  a  softer 
cream  and  produces  one  that  will  spread  or  distribute  on  the 
face  and  shaving  brush  more  readily. 

A  most  convenient  way  to  handle  the  lyes  is  to  make  them  both 
20°  Be.  in  strength.  A  caustic  potash  lye  of  this  density  contains 
about  19  per  cent  solid  caustic  and  saponifies  approximately  an 
equal  weight  of  the  acid  or  fat  used.  The  soda  lye  of  20°  Be. 
strength  contains  about  14.25  per  cent  caustic  soda  and  also 
saponifies  the  fatty  acid  or  fat  practically  pound  for  pound.  It 
is  necessary  of  course,  to  make  proper  adjustments  at  the  finish. 
The  other  raw  materials  required  are  glycerine,  an  acid,  prefer¬ 
ably  boric,  perfume  and  in  some  cases,  alcohol  or  propyleneglycol. 

In  setting  forth  the  requirements  of  a  good  shaving  cream,  we 
emphasized  consistency  as  the  first  and  most  important  consider¬ 
ation.  It  is  on  this  point  that  most  shaving  creams  break  down 
and  hence,  further  comment  in  this  regard  is  advisable.  A  proper, 
firm  consistency  without  becoming  too  soft  depends  upon  severa 
factors.  The  percentage  of  total  fatty  acids  is  one  of  the  factors, 
and  may  vary  between  33  and  40  per  cent.  Another  is  the 
amount  of  glycerine  in  the  cream,  as  this,  to  some  extent,  in 
fluences  its  consistency.  .The  addition  of  colloids  such  as  gela¬ 
tines,  gums  and  the  like  influences  the  make-up  of  the  cream, 
loo  much  dependence  should  not  be  placed  upon  these  products, 
as  their  addition  may  lead  to  failure.  Five  per  cent  of  glycerine 
IS  a  sufficient  quantity  to  use  in  any  properly  made  shaving 
cream,  though  more  is  usually  added. 

Tlie  most  important  factor  in  keeping  a  shaving  cream  at 
proper  consistency  is  the  correct  proixirtion  of  the  lyes,  that  is 
soda  and  potasli  lye;  the  percentage  of  total  fatty  acids  or  watei 
and  glycerine  contained,  and  the  percentage  of  free  fatty  acid  in 
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the  cream.  We  have  already  called  attention  to  the  fact  that  a 
correct  proportion  of  lye  is  about  one  part  caustic  soda  to  five 
parts  caustic  potash.  It  is  ecpially  important  that  there  be  present 
in  shaving  cream  3  to  5  per  cent  of  free  fatty  acid  calculated 
as  oleic.  Stearic  acid  soaps,  such  as  enter  into  the  manufacture 
of  shaving  cream,  are  extremely  stiff  and  hard  to  mix  near  the 
neutral  point.  It  is  undoubtedly  true,  therefore,  that  the  discovery 
that  a  percentage  of  free  fatty  acid  keeps  cream  soft  in  consistency 
was  occasioned  by  the  fact  that  when  sufficient  free  fatty  acid 
is  present  during  the  mixing  and  making,  instead  of  the  cream 
being  stiff  and  doughy,  it  is  mobile  and  honey-like  in  consistency. 

If  shaving  cream  is  improperly  made,  and  the  tube  becomes 
heated  to  temperatures  of  95  to  100°F.,  it  loses  its  consistency 
and  becomes  stiff  and  gummy.  Upon  cooling  to  normal  temper¬ 
atures,  it  has  a  curdled  or  grainy  appearance  as  it  flows  from 
the  tube.  The  presence  of  the  proper  amount  of  free  fatty  acid 
and  liquid  in  the  cream  tends  to  prevent  this  condition. 

Not  only  does  a  cream  which  is  siq>er- fatted  remain  uniform 
in  consistency,  but  super-fatting  has  the  further  advantages  of 
imparting  a  non-smarting  quality  to  the  product.  A  shaving 
cream  which  contains  free  alkali  is  most  unkind  to  tender  skins. 
The  highly  important  requirement  that  shaving  cream  be  non¬ 
irritating  to  the  skin  is  also  attained  as  an  additional  advantage 
by  super-fatting  the  cream. 

In  describing  the  manufacture  of  shaving  cream  we  will  use 
the  same  charge  to  illustrate  either  the  half-l)()iled  process  or  the 
full-boiled  process.  A  suitable  charge  for  a  3,000-lb.  finnshed 
batch  of  full-boiled  cream  is  as  follows; 


100  lbs. 
100  lbs. 
150  lbs. 
200  lbs. 
1005  lbs. 
550  lbs. 
825  lbs. 
30  lbs. 
15  lbs. 


Coconut  Oil  (Cochin  type) 

Tallow  (Refined)  or  Denatured  Olive  Oil 

Glycerine 

Soda  Lye  20°  Be. 

Potash  Lye  20°  Be. 

Water 

Stearic  Acid  (Double  Pressed) 

Boric  Acid 
Perfume 
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In  the  case  of  a  half-boiled  cream,  use  200  lbs.  water  ms  ea( 
of  550  lbs.  and  reduce  the  batch  to  one-third  this  size  or  les^. 

For  making  the  cream  by  the  half-boiled  process,  the  coconut 
oil,  tallow,  soda  lye  and  about  one-quarter  of  the  i>otasli  lye. 
together  with  the  glycerine,  are  first  introduced  into  the  mixing 
kettle.  Steam  is  turned  on  the  jacket  and  the  mass  agitated  until 
the  fats  are  sai)onified.  The  rest  of  the  potash  lye  and  water 
are  now  added.  The  stearic  acid,  previously  melted  in  a  suitable 
vessel,  is  then  allowed  to  flow  into  the  mixing  kettle  in  a  slow, 
steady  stream.  The  agitator  is  in  motion  during  the  entire  opera¬ 
tion.  At  the  neutral  point,  the  mass  becomes  very  stiff  and  some 
hand  crutching  with  a  wooden  paddle  may  be  necessary  to  aid 
in  breaking  up  the  lumps  with  mechanical  agitators.  The  mixing 
is  continued.  The  heat  is  diminished  and  the  soap  is  mixed  until 
it  is  homogeneous.  It  is  then  tested  for  free  fatty  acid  or  free 
alkali  and  corrected  exactly  to  the  neutral  point  with  potash  lye 
or  stearic  acid. 

To  super-fat  the  cream,  the  calculated  amount  of  stearic  acid 
may  be  added  directly  to  increase  the  percentage  of  free  fatty 
acid  by  3  to  5  per  cent.  Another  method  is  to  add  a  calculated 
amount  of  either  dilute  hydrochloric  or  sulfuric  acid  to  set  free 
3  to  5  per  cent  of  fatty  acid.  The  most  satisfactory  procedure, 
however,  is  to  add  about  pounds  of  dry  boric  acid  to  each 
100  pounds  of  shaving  cream.  In  any  of  these  three  cases,  the 
cream  should  be  analyzed  for  the  percentage  of  free  fatty  acids 
by  titration  in  the  laboratory  and  corrected  not  only  to  the  desired 
percentage,  but  analyzed  and  corrected  for  the  total  fatty  acids 
as  well.  The  cream  loses  its  stiffness  as  the  free  fatty  acid  is 
liberated  and  can  be  stirred  easily  and  boiled  down  by  dry 
steam.  When  the  cream  is  finished  properly,  all  the  heat  is  turned 
off,  cold  water  is  circulated  through  the  jacket  and  the  cream 
is  agitated  until  cool.  It  should  then  stand  about  24  hours  longer 
before  tubing,  though  it  may  be  tubed  at  once  if  desired. 

To  make  shaving  cream  by  the  full-l)oiled  process  a  very 
similar  method  is  used,  d'he  neutral  fats  are  first  saponified  with 
caustic  soda  lye  and  a  part  of  the  potash  lye.  d'he  presence  of  the 
glycerine  at  this  stage  hastens  the  saponification,  so  it  is  added 
at  tins  point.  Tlie  open  steam  coil  ami  agitator  are  both  con- 
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venient  to  use  to  carry  this  operation  to  completion.  The  rest  of 
tlie  potash  lye  and  some  water  are  then  added,  and  boiling  with 
the  open  coil  is  continued.  The  stearic  acid,  which  has  been 
previously  melted,  is  now  poured  in  a  portion  at  a  time  and  the 
boiling  and  agitation  carried  on  cautiously.  As  the  neutral  point 
IS  reached,  the  mass  thickens  and  more  care  must  be  exercised 
in  boiling.  Some  hand  crutching  with  a  wooden  paddle  at  th 
point  will  help.  The  cream  is  tested  for  neutrality  by  dissolving 
a  bit  of  a  representative  sample  in  a  test  tube  containing  hot 
neutralized  alcohol  with  phenolphthalein  as  the  indicator.  Small 
additions  of  lye  or  stearic  acid  are  mixed  in  thoroughly  until 
the  mass  is  neutral. 

A  better  way  is  to  analyze  in  the  laboratory  for  the  exact 
amount  of  lye  or  stearic  acid  required  to  obtain  neutrality.  The 
proper  correction  is  then  made.  Boric  acid  or  other  acid  is  then 
added  to  the  cream  to  liberate  the  free  fatty  acids  as  already 
described  under  the  half-boiled  process.  Both  mechanical  agita¬ 
tion  and  boiling  with  the  open  steam  coil  are  employed  in  this 
operation,  and  are  continued  until  the  mixture  is  like  a  smooth 
heavy-sugar-syrup  in  consistency.  The  open  steam  coil  is  then 
shut  off. 

The  cream  should  then  be  tested  both  for  total  fatty  acids  and 
free  fatty  acids.  Because  of  the  use  of  open  steam,  more  water 
has  usually  been  introduced  through  condensation  than  is  neces¬ 
sary  in  the  finished  cream.  It  becomes  imperative,  therefore,  to 
boil  the  cream  down  by  use  of  dry  steam  and  evaporate  the 
excess  water,  thus  concentrating  the  cream  to  the  proper  per¬ 
centage  of  total  fatty  acids.  Agitation  helps  during  this  procedure. 
When  the  cream  has  reached  the  proper  point  as  to  total  fatty  ac  d 
content,  the  heat  is  turned  off.  Cold  water,  circulated  througn 
the  jacket  of  the  kettle  when  the  agitator  is  running,  is  now 
used  to  cool  the  cream  more  rapidly.  When  the  cream  has  cooled 
sufficiently,  perfume  is  added  and  the  mixing  is  continued  until 
the  mass  reaches  room  temperature.  The  kettle  is  then  emptied, 
preferably  through  a  10-mesh  screen,  and  the  cream  allowed  to 
stand  for  at  least  24  hours  before  filling  into  tubes.  A  check 
of  the  analysis  of  the  cream  is  advisable  when  it  has  cooled.  The 
batches  can  also  be  weighed  to  check  the  yield.  The  full-boiled 
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process  is  especially  suitable  for  the  manufacture  of  large  batches. 
With  increased  quantities,  however,  greater  precautions  in  manu¬ 
facture  and  closer  chemical  control  are  necessary. 

lust  before  the  cream  is  filled,  it  is  good  practice  to  mix  it 
thoroughly  again  if  it  has  been  standing  for  any  length  of  time. 
In  some  cases,  up  to  5  per  cent  of  alcohol  or  additional  glycerin? 
are  mixed  into  the  cream  after  it  has  cooled.  This  is  presumed 
to  add  to  its  keeping  qualities  in  that  it  will  resist  temperature 
changes  more  readily  without  consistency  changes. 

After  the  cream  has  been  filled  into  the  tubes,  samples  shoul  1 
be  preserved  for  future  reference.  It  is  also  a  good  test  to  expose 
such  tubes  to  both  extremes  of  temperature  which  the  cream  may 
he  called  to  withstand.  After  returning  to  normal  temperature, 
an  examination  of  the  cream  will  indicate  whether  it  is  made 
properly. 

As  to  perfuming,  this  is  a  question  which  must  be  decided  by 
individual  taste.  Perfume  products  which  darken  in  soap  must 
be  guarded  against.  Shaving  cream  requires  about  0.5  per  cent 
of  an  ordinary  perfume  mixture  for  strength  of  odor.  Lavender 
combinations  are  popular  for  this  purpose,  though  bay  rum 
fougere,  lily  and  lilac  odors  are  also  used  to  some  extent. 

Another  formula  of  the  first  or  semi-boiled  type  is  as  follows : 


1241^  lbs. 

Stearic  Acid  (Double  Pressed) 

18^  lbs. 

Coconut  Oil  (Cochin  Grade) 

5 

lbs. 

Tallow  (Prime  Beef) 

1 34  Jhs. 

Olive  Oil 

5^  lbs. 

Oleic  Acid  (Refined  Red  Oil) 

3014  lbs. 

Glycerine 

7334  lbs. 

Caustic  Potash  Lye  3/1/.°  Be. 

19 

lbs. 

Caustic  Soda  Lye  36°  Be. 

IH  lbs. 

Potassium  Chloride 

2 

lbs. 

Perfume 

To  con, 1X51111(1  tins  forniula,  the  stearic  acid,  coconut  oil,  tallow 
O  lve  0,1,  glycerine  and  water  are  heated  by  closed  steam  in  a,i 
alunnnuni,  tinned  copiier,  stainless  steel  or  glassdined  kettle  until 
t  le  niass  IS  clear.  This  is  indicated  by  an  entirely  molten  state  of 
,e  steaiic  acid.  The  nn.xture  is  then  run  into  a  suitable  mixer. 
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and  the  agitator  is  put  into  motion.  The  lyes  which  have  l)ccn 
made  properly,  settled  and  calibrated  for  degrees  Baiime  are 
mixed  together  and  run  into  the  mixer  as  a  thin  steady  stream 
After  all  the  lye  has  been  added,  the  mixing  is  continued  for  at 
least  fifteen  minutes.  The  oleic  acid  is  added  and  the  stirring 
is  continued  for  fifteen  minutes  longer.  A  uniform  sample  is 
now  withdrawn  and  analyzed  for  free  fatty  acid.  The  cream 
at  this  point  should  show  about  4  per  cent  free  fatty  acid  as  oleic. 
If  it  is  higher  or  lower  than  this  figure,  it  should  be  adjusted  tf’ 
the  correct  percentage  by  using  the  calculated  amount  of  lye  oi 
oleic  acid.  The  cream  is  then  mixed  until  homogeneous  and 
cooled  down  to  almost  room  tempertaure.  The  perfume  is  added. 
It  is  j^ermitted  to  stand  for  a  few  days,  and  filled  into  lu’ 
or  jars. 

Another  formula,  in  which  the  modus  oi)erandi  is  quite  similar 
to  that  just  given,  has  the  following  composition; 

260  lbs.  Stearic  Acid  (Triple  Pressed) 

41  lbs.  Potassium  Hydroxide  USP 

S)4  lbs.  Sodium  Hydroxide  USP 

20  lbs.  Witch  Hazel 

3  lbs.  Borax 

230  lbs.  Water 

120  lbs.  Coconut  Oil  Shampoo  Base  (60%  Soap) 

160  lbs.  Glycerine  C.P. 

5  lbs.  Mineral  Oil 

2  lbs.  Perfume 

d'o  compound  this  formula  follow  these  directions. 

(  1)  Melt  one-half  the  stearic  acid  (130  lbs.)  in  a  corros  on 

resisting  kettle;  add  the  mineral  oil. 

(2)  In  another  kettle,  a  clean  iron  one  will  do,  pour  about  one- 
half  the  water,  all  the  borax,  the  glycerine  and  the  potassium 
and  sodium  hydroxides.  Heat  slightly  and  stir  the  mixture 

until  dissolved. 

(^1  Transfer  lye  solution  (2)  into  the  mixer  anil  pour  the 
molten  stearic  aciil  (  I  )  into  the  lye  with  the  agitator  ,n  motion. 
Continue  to  mix  slowly  with  some  heat,  if  necessary,  or  la 

an  hour. 
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(4)  The  coconut  shampoo  base  has  been  diluted  with  the  rest 
of  tlie  water,  in  the  meantime,  by  the  use  of  heat  and  stirring, 

(5)  Run  the  shampoo  base  solution  (4)  into  the  mass  (3). 

(6)  In  the  interim  the  rest  of  the  stearic  acid  has  been  melted. 
Ibis  is  now  run  into  (5)  and  the  mass  is  slovvdy  agitated  until 
it  is  smooth  and  homogeneous. 

(7)  At  this  point,  a  composite  sample  is  withdrawn  and  an 
analysis  for  free  fatty  acid  is  made.  4  his  should  be  adjusted  tc 
about  4  per  cent. 

(8)  Cool  the  mass  down  to  120°  1C  by  stirring  constantly  and 
add  the  witch  hazel  and  perfume.  Continue  stirring  until  smooth. 

(9)  Remove  from  kettle  and  store  in  stainless  steel  cans  for 
one  week  before  filling. 

Brushless  Shave  Creams 

TT  7E  have  already  pointed  out  that  brushless  shaving  creams 
do  not  differ  materially  from  lather  creams.  They  consist 
essentially  of  vanishing  creams  to  which  have  been  added  various 
ingredients,  particularly  some  oil  for  lubricating  the  skin  during 
the  shaving  opertaion. 

hor  a  long  time  shaving  soa[)s  dominated  the  market.  In 
recent  years,  however,  they  have  been  losing  much  ground  to 
brushless  shaving  creams.  So  great  has  been  the  inroad  that  soap 
manufacturers,  who  paid  but  scant  attention  to  no-lather  creams 
to  begin  with,  have  been  forced  to  add  lirushless  shavina'  creams 
to  their  line  because  of  the  demand. 

Brushless  creams  possess  certain  advantages  over  shavina 
soaps.  I  hey  are  more  convenient  and  afford  more  comfort  in 
shaving.  They  require  no  brush  for  application,  take  less  room 
in  a  traveling  kit,  and  may  be  applied  to  the  face  more  rapidly. 
I  hey  give  a  more  comfortable  shave  because  they  soften  th 
beard  more  thoroughly  and  quickly,  thereby  cause  less  pulling  of 
tough  beards.  They  leave  the  face  with  a  thin  coating  of  oil 
or  grease  after  shaving.  This  makes  the  skin  softer  and  les 
prone  to  chap  in  cold,  windy  weather,  rather  than  drying  the 
skm  as  IS  the  case  with  many  soaps.  This  condition  makes 
the  next  shave  more  comfortable,  especially  with  tender  skins 
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In  order  to  meet  the  requirements  of  the  users,  a  brushless 
shaving  cream  should  have  certain  desirable  qualities.  These  are 
obtainable  only  by  careful  methods  of  control  as  each  batch  is 
made.  Since  humidity  and  temperature  are  apt  to  produce  changes 
in  consistency,  the  creams  must  be  made  so  as  to  maintain  a 
satisfactory  quality  under  extreme  atmospheric  conditions  which 
are  apt  to  be  met  during  manufacture,  storage  and  use.  Some 
creams,  which  we  have  examined,  were  too  hard,  too  soft  or 
curdy  and  separated  even  before  they  reach  consumers’  hands. 
Different  samples  of  the  same  brand  of  cream  also  show  different 
consistencies  in  different  sections  of  the  country.  It  is  quite  evi¬ 
dent  that  these  variations  are  due  to  atmospheric  conditions  or 
to  the  variations  in  the  raw  materials  employed  in  manufacturing 
them.  A  properly  made  brushless  shaving  cream  must  not  be  tO(j 
thick  or  too  thin,  must  spread  easily  over  the  face  to  a  thin  film, 
must  be  slightly  oily  or  lubricating  during  the  shaving  operation, 
must  soften  the  hair,  must  rinse  easily  from  the  razor  even  with 
cold  water,  must  not  change  consistency  in  the  tube  or  jar  during 
shelf  life,  must  be  conveniently  packaged  and  must  be  perfumed 
to  meet  the  masculine  taste.  Certain  creams  fall  down  under  the 
searchlight  of  these  requirements,  even  though  many  of  them 
are  simple  of  attainment.  Just  as  an  example,  the  question  of 
perfume  may  be  mentioned;  men,  in  general,  do  not  like  heavy, 
persistent  perfumes. 

It  is  not  always  possible  to  select  exactly  the  raw  materials 
necessary  to  make  a  uniformly  satisfactory  cream.  For  this 
reason,  it  is  necessary  to  pay  close  attention  to  ingredients.  Sub¬ 
stitutions  have  been  necessary  due  to  scarcities.  It  has  be.n 
necessary  in  recent  years  to  substitute  for  such  items  as  glycerine, 
vegetable  oils,  lanolin,  and  certain  aromatics  and  essential  oils. 
These  substitutions,  even  when  required  under  stress,  should  be 
made  only  after  a  number  of  lots  of  creams  have  been  made  m 
small  batches,  to  ascertain  the  deviations  in  properties  due  to 
the  changes  in  raw  materials.  Not  only  has  it  been  necessary  to 
change  the  actual  raw  materials,  which  enter  into  the  composi¬ 
tion  of  these  brushless  shaving  creams,  but  the  packages  to  hold 
them  at  times  have  to  be  varied.  The  raw  material  category, 
therefore,  includes  packages  as  well  as  ingredients. 
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The  usual  raw  materials  used  to  make  brushless  shaving"  creams 
are  stearic  acid,  caustic  potash,  glycerine,  mineral  oil,  vegetable 
oil,  wetting  agents,  boric  acid  and  borax,  triethanolamine,  amino 
glycol,  and  other  amines,  sulfonated  oils,  propylene  glycol,  alcohol, 
beeswax,  spermaceti,  cetyl  alcohol,  lanolin,  perfume,  and  soft  or 
distilled  W'ater.  From  this  array  of  raw  materials,  it  is  possible 
to  make  many  combinations  of  brushless  shaving  creams,  with 
certain  additions  to  add  desirable  shaving  qualities  to  them. 

The  color,  odor,  uniformity  and  other  characteristics  of  the 
finished  cream  depend  to  a  great  extent  upon  the  quality  of  the 
raw  materials.  Variations  in  the  chemical  and  physical  pro¬ 
perties  of  the  raw  materials  result  in  variations  in  the  finished 
product.  This  does  not  mean  that  it  is  necessary  to  purchase 
high  priced  raw^  materials,  like  C.P.  stearic  acid  and  USP  caustic 
potash  pearls,  for  example,  to  make  a  good  grade  cream.  On  the 
other  hand,  it  is  not  advisable  to  permit  price  to  be  the  dominating 
factor  in  selecting  raw  materials  and  to  buy  low  grade  fatty 
acids,  perfumes  and  alkalis. 


The  equipment  required  to  make  no-lather  cream  is  quite  simple. 
Lather  shaving  cream  making  equipment  may  be  used.  It  con¬ 
sists  of  a  steam-jacketed  kettle  made  either  from  tinned  copper, 
aluminum,  glass-lined  steel  or  stainless  steel.  This  is  required 
to  hold  and  heat  the  stearic  acid  and  other  oils.  A  lye  tank  made 
from  either  black  iron  or  stainless  steel  is  required  for  the  lye. 
The  agitating  kettle  consists  of  a  stainless  steel,  steam-jacketed 
kettle  equipped  with  a  slow'  moving  agitator.  The  necessary 
measuring  vessels  and  scales,  as  well  as  laboratory  testing  equip¬ 
ment  should  be  available  and,  of  course,  collapsible  tube  or  jar 
hlhng  and  closing  equipment  is  necessary  for  packaging  the  prod- 
<ict.  Where  large  ciuantities  are  produced,  cartoning  machinery 


A  few  comments  should  he  made  regarding  the  steam-jacketed 
agitator  kettle.  While  stainless  steel  is  best,  tinned  copper  or 

c  earn  n,e'rl,r'“f  ‘'"-'"-‘-n  of  the 


Jar  lillc<l  sliHviiiR  cream 
and  production  due  to 


5  ciirrciillv  rciiorlc<l  to  be  ticcrcasing  j" 

:,,Vumcr  prefirc.tcc  for  the  tube  parked  product. 
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sliould  move  slowly,  not  over  10  R.P.M.  It  should  be  of  strong 
construction,  made  of  the  same  materials  as  the  kettle  itself,  and 
of  such  design  as  to  mix  the  cream  well  when  it  is  stiff  and  of 
difficult  consistency  to  stir.  If  it  is  desired  to  accelerate  the  cool¬ 
ing  of  the  batch,  the  jacket  of  the  kettle  may  be  equipj^ed  to 
circulate  cold  water,  which  should  enter  from  the  bottom  and 
flow  out  at  the  top.  This  arrangement  makes  it  possible  to  cool 
a  lot  of  cream  over  night  while  stirring  and  fill  it  the  day  after 
it  is  made.  In  this  regard  it  is  again  to  be  emphasized  that  the 
agitator  should  be  of  the  slow  motion  type,  for  long-time  rapid 
mixing  is  apt  to  aerate  the  cream. 

As  was  indicated  above,  many  combinations  of  the  ingredients 
mentioned  are  possible  to  make  brushless  shaving  creams.  These 
may  be  varied  to  suit  the  chemist’s  ideas  and  to  give  advertising 
material  to  sell  the  finished  products.  It  is  not  possible  to  set 
forth  all  the  formulas  which  may  be  devised.  Of  the  numerous 
combinations,  therefore,  we  will  consider  only  a  few  typical  ones. 

The  brushless  shaving  cream  of  the  earlier  type  is  made  l)y 
the  following  formula : 


13  lbs. 

2  lbs. 

3  lbs. 
12  lbs. 

2  lbs. 
60  lbs. 


13  oz. 
6  oz. 
8  oz. 


oz. 


Stearic  Acid  (Triple  Pressed) 
Coconut  Oil  (Cochin) 

Caustic  Potash  Lye  38°  Be. 
Glycerine 

Boric  Acid  (Crystals) 

Water  (Soft  or  Distilled) 
Perfume 


llie  inethocl  of  procfdiire  in  mamifacturing  linisliless  sliavino- 
cream  by  tliis  fonnnia  is  first  to  break  the  stearic  acid  into  pieces 
and  melt  it  togetlier  with  the  coconut  oil  by  indirect  heat  in  a 
separate  ketde.  The  boric  acid  is  dissolved  in  about  a  galhrn  of 

rclear^'Il  """ 
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while  the  agitator  is  running.  After  all  of  the  stearic  acid  is 
added,  the  agitation  continues  until  the  mass  is  smooth.  At  this 
point,  a  sample  is  drawn,  cooled  and  titrated  for  free  fatty  acid 
content.  When  it  is  of  proper  consistency  the  cream  should  con¬ 
tain  from  3  to  5  per  cent  free  fatty  acid. 

Continue  the  stirring  for  several  hours,  or  a  better  procedure  is 
to  turn  the  cold  water  into  the  jacket  of  the  cream  mixing  kettle 
and  stir  over  night  until  the  cream  is  cold.  The  perfume  is  then 
added  and  stirring  is  continued  to  distribute  it  properly.  When 
the  cream  is  completely  cold,  it  should  be  examined  for  consis¬ 
tency,  after  which  it  may  be  filled  into  jars  or  tubes,  as  desired. 

A  brushless  shaving  cream  made  with  lanolin  has  the  following 
composition:  -  ' 

I  £  .  .. 

25  lbs.  Stearic  Acid  (Triple  Pressed) 

3  lbs.  Lanolin  Anhydrous 

2  lbs.  Alcohol  (S.D.  3A) 

^  lb.  Triethanolamine 

Yz  lb.  Borax 

3  lbs.  Glycerine 

70  lbs.  Water  (Distilled  or  Softened) 

4  oz.  Perfume 

4  he  modus  operand!  for  this  formula  is  first  to  melt  the  stearic 
acid  and  lanolin  by  indirect  heat  in  the  melting  kettle.  Pour  the 
water  into  the  mixing  kettle,  and  when  heated,  dissolve  the  borax 
in  a  portion  thereof.  Add  the  borax  solution  and  the  triethano¬ 
lamine  to  the  hot  water  (about  150  F.)  in  the  mixer. 

With  the  agitator  running,  pour  the  stearic  acid-lanolin  mixture 
slowly  into  the  mixing  kettle;  stir  until  smooth  and  the  white 
emulsion  has  formed.  Continue  the  stirring  until  the  mass  cools, 
then  add  the  glycerine,  alcohol  and  perfume. 

Another  brushless  shaving  cream  made  with  triethanolamine 

is  formulated  as  follows: 

I 

240  lbs.  Stearic  Acid  (Triple  Pressed) 

80  lbs.  Beeswax 

40  lbs.  Mineral  Oil  ^ 

Melt  these  ingredients  in  a  separate  kettle  at  about  160°h. 
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II 


15  ll)s.  Triethanolamine 


1210  Ihs.  Water  (Distilled  or  Softened) 

8  lbs.  Borax 

4  lbs.  Sill  foliated  Castor  Oil 

48  lbs.  Glycerine 


Pour  these  together  in  the  mixing  kettle  and  beat  to  150°F,, 


being  sure  that  the  borax  is  all  dissolved  by  agitating  the  liquid 


well.  With  the  agitator  running,  pour  the  stearic  acid  mixture 
into  the  liquid  in  the  mixer  in  a  slow,  steady  stream.  Agitate 
for  several  hours  until  the  mass  is  perfectly  smooth.  Withdraw 
a  sample,  cool  and  examine  for  consistency.  A  pH  reading  at 
this  point  should  show  the  cream  to  he  acid,  running  between 
6.6  and  6.8.  This  pH  may  be  adjusted  by  small  additions  of 
mineral  acid,  if  required,  or  more  triethanolamine,  if  too  acid. 

When  the  cream  is  of  the  proper  consistency,  turn  the  cold 
water  into  the  jacket  and  agitate  over  night.  In  the  morning, 
add  about  5  pounds  of  suitable  perfume  and  continue  mixing 
until  the  perfume  is  uniformly  distributed.  It  is  advisable  ;r 
making  up  this  formula  that  a  close  check  of  all  weights  be  made. 
If  the  cream  is  too  stiff,  hot  water  may  be  added  in  the  mixer 
to  thin  to  the  proper  consistency. 


Brushless  shaving  creams  are  apt  to  undergo  changes  as  they 
age.  As  has  already  been  indicated,  atmospheric  conditions,  espe¬ 
cially  extreme  heat  and  extreme  cold  contribute  greatly  to  these 
variations.  For  these  reasons,  it  is  advisable  to  take  samples  of 
rhe  filled  tubes  from  each  hatch.  These  should  be  kent  imH.,- 


i\e  oil  instead  of  coconut  oil,  tegin 
amines  as  diethanolamine,  instead  of 


250 


SOAPS  AND  DETERGENTS 


triethanolamine,  and  solubilized  mineral  oil  instead  of  the  regula 
eold  cream  type  of  mineral  oil.  Ihen  too,  a  wetting  agent  is 
sometimes  added  to  increase  the  spreading  j)ower  of  the  cream 
on  the  face  and,  possibly,  its  rinsing  qualities.  Or,  certain  germ¬ 
icidal  substances  may  be  added  to  give  disinfectant  qualities,  or 
again  water  may  be  partly  replaced  by  witch  hazel.  These  are 
just  a  few  of  the  many  suggestions  as  to  giving  these  creams 
distinctive  properties  and  characteristics.  These  additions  and 
variations  may  affect  the  consistency  of  the  cream  very  mater 
ially.  For  this  reason,  any  samples  which  are  made  U[)  should  be 
c'are fully  studied  in  the  laboratory  before  going  into  actual 
production. 

d'he  popularity  of  l)rushless  shaving  creams,  or  no-lather  shav¬ 
ing  creams  is  still  increasing.  F"or  that  reason,  they  deserve  close 
attention  and  study  by  those  interested  in  prcxlucing  shaving- 
products. 


Shampoos;  Hair  Soaps 

Q  HAM  POOS  and  special  soaps  for  the  hair  and  scalp  must  be 
made  with  greater  care,*  packaged  in  a  more  costly  and 
api)ealing  style,  and  merchandised  with  greater  expertness  than 
most  soap  products.  Of  all  the  preparations  used  for  the  care  ot 
the  hair,  soap  products  are  unquestionably  the  most  numerous 
and  most  widely  used.  Within  recent  years,  shampoos  have 
become  an  imix)rtant  group  of  products  in  the  field  of  soa- 
manufacture. 

In  considering  shampoo  preparations,  it  is  customary  to  class¬ 
ify  them  in  two  categories,  soapless  and  soap  tyi)es.  The  shampoo 
.soaps  come  in  cake,  powder,  jelly  or  cream,  and  liquid  foim. 
.Soapless  shampoos  are  most  generally  liquid,  though  the  powdered 
and  jelly,  especially  cream  types,  are  being  found  on  the  market 
in  increasing  volume.  All  the  soap  shampoos  lather,  whereas  the 
.soapless  type  may  be  latherless  or  form  a  lather.  W  hile  the  soap¬ 
less  type  of  shampoos  are  gaining  popularity  in  certain  directions, 
the  soap  type  are  still  preferred  by  many  con.sumers.  Ordinary 
cake  toilet  soap  is  al.so  still  used  very  extensively. 

\'ari„iis  a.lvantages  are  clai.iKal  for  l.otli  the  soap  an, 1  soapless 
types  of  shanipoos.  Soaitless  shamiioos  are  of  two  general  classes. 
One  tyiK  consists  of  snifonated  oils,  t.snally  castor  or  ohve  oil. 
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Sometimes  a  small  (iiiantity  of  mineral  oil  is  added.  Since  human 
hair  is  closely  related  to  wool  in  its  chemical  composition,  it  is 
(juite  reasonable  that  the  sulfonated  oils  find  use  as  shampoos. 
Siilfonated  castor  oil  is  too  viscous  to  be  used  alone,  so  sulfonated 
olive  oil  or  other  sulfonated  vegetable  oil,  together  with  niinera 
oil,  is  added  usually.  Sulfonated  oil  type  shampoos  should  show 
a  pH  slightly  on  the  acid  side,  pH  6  to  If  made  alkaline; 

they  are  converted  into  soap.  Sc^ime  producers  also  add  benzoic 
acid  or  benzoic  acid  esters  as  a  preservative.  The  sulfonated  oil 
type  of  soapless  shampoos  are  excellent  hair-cleansing  agents. 
They  remove  the  natural  oil  from  the  hair  neatly,  but  leave  it 
.rather  dull  in  appearance;  for  this  reason,  up  to  about  5  i)er  cent 
mineral  oil  is  an  advisable  addition.  The  trace  of  oil  which 
remains  on  the  hair  imparts  a  lustre  after  shampooing  thus  cor¬ 
recting  the  dulling  effect  due  to  the  sulfonated  oil. 

In  recent  years,  the  foaming  type  of  soapless  shampoos  have 
outdistanced  the  soapless,  latherless,  sulfonated  oil  type.  These 
shampoos  consist  of  surface  active  or  wetting  agents.  Thev 
IKjssess  an  eye  appeal  in  forming  copious,  easy  rinsing  lather 
which  most  consumers  prefer  to  see  during  the  hair-washing 
piocedure.  They  have  the  further  advantages  of  lathering’  in 
hard  water  and  rinsing  clean,  as  well  as  not  leaving’  lime  soap 
deposits  on  the  hair  if  hard  water  is  used.  They  are  increasing 
in  {X)j)ularity,  as  they  find  ready  consumer  acceptance. 

Soap^  oi  soap  type  shampoos  are  still  the  l)est  sellers.  The 
most  popular  of  these  is  licpiid  coconut  oil  soap,  containing 
around  20  per  cent  anhydrous  i>otash,  coconut  or  high  lauric 
acid  soap.  Ihis  tyf)e  of  shampoo  lathers  readily  and  profusely 
m  all  types  of  water,  even  sea  water.  It  stimulates  the  scab), 
ceanses  well  and  rinses  easily.  Then  too,  the  sliglit  alkalinity 
otim  in  tins  tyiie  of  soap  is  of  value  in  conihatting  daiulrttfl 
and  seixn  rhea.  The  lather  is  heavier  anti  creamier  than  that  pro- 
‘Incetl  hy  wetting  agents,  which  is  a  property  preferred  hy  most 


users. 


i  ( 


Luiiiid  coconut  oil  soap  shampoos  are  the  most  o'enerillv 
pieferred  ot  all  soap  type  shamixios ;  however,  receiU  marke't 
surveys  show  an  increasing  trentl  towar.l  the  ti'se  of  si,:::;:; 


employing  synthetic  detergents,  lleside 


S  coconut  oil  licjuid  sham- 
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poos,  soap  shampoos  are  made  from  olive  oil,  sesame  oil,  soybean 
oil,  castor  oil,  and  other  vegetable  oils,  either  alone  or  most 
generally  in  combination  with  high  laiiric  acid  oils.  These  usually 
form  a  heavier,  but  not  as  easily  rinsing  a  lather  as  the  coconut 
oil  types.  Soap  shampoos  are  also  popular  in  cake  form,  often 
with  a  high  sodium  coconut  oil  soap  content.  Tar  soaps,  thus 
made,  enjoy  considerable  popularity.  The  powdered  soap,  paste 
or  jelly  type  shampoos  find  some  sale,  but  nowhere  near  that 
enjoyed  by  liquid  and  cake  shampoos.  Powdered  shampoo  soaps 
are  often  made  with  hair  tinting  ingredients,  like  henna,  incor¬ 
porated  in  the  product. 

Siilfoiiated  Oil  Shampoos 

'  I  'HE  formulation  of  shampoo  preparations  covers  a  great 
deal  of  ground,  yet  the  numerous  products  found  on  the 
market  are  merely  variations  of  a  limited  number  of  basic 
formulas.  A  few  specific  formulas  for  the  two  types  follow. 
These  include,  soapless  shampoos,  comprising  latherless  and 
lathering  types,  and  the  soap  type  of  shampoo. 

A  typical  soapless  shampoo  liquid  has  the  following  com¬ 


position  : 

Sulfonated  Castor  Oil  (75%)  60  lbs. 

Sulfonated  Olive  Oil  (75%)  20  lbs. 

Mineral  Oil  Light  3  16s. 

Water  Distilled  14  lbs. 

Glycerine  16s. 

Perfume  16- 


The  method  of  putting  this  together  is  very  simple,  as  the 
ingredients  combine  readily.  It  is  advisable  to  mix  the  perfume 
with  the  glycerine  and  add  this  mixture  to  the  rest  of  the  in¬ 
gredients  which  jiave  already  been  blended  together. 

If  sufficient  quantities  of  sulfonated  oils  are  used,  it  is  more 
economical  to  sulfonate  them  than  to  purchase  them  as  such. 
The  process  for  sulfonation  is  not  a  very  difficult  one.  Iwo 
methods  of  carrying  out  this  procedure  are  presented  to  guide 
those  who  may  desire  to  perform  this  manufacturing  step  in 

their  own  plants. 


SOAP  PRODUCTS 


253 


Siilfoiiated  Oil 


Castor  Oil  No.  1  Grade  150  lbs. 

Sulfuric  Acid  66°  Be.  33  lbs. 

Carry  out  the  operation  in  a  75-100  gallon  acid  proof  tank, 
equipped  with  a  suitable  agitator.  Run  the  oil  into  the  tank  at 
room  temperature  and  add  the  acid  very  slowly  to  the  oil  while 
the  agitator  is  in  motion.  This  operation  should  require  about  4 
hours.  The  temperature  of  the  mix  should  never  exceed  40°C. 
(  104°F.)  as  the  oil  oxidizes  above  this  temperature;  it  is  cus¬ 
tomary  to  keep  it  at  35 °C.  (95°F.).  Let  the  mass  stand  over 
night.  The  following  morning,  add  two  volumes  (about  5U 
gallons  of  water  in  which  are  dissolved  10  lbs.  of  Sodium  Sulfate 


(Glauber’s  Salt),  stir  the  mixture  while  adding  the  salt  solution. 
Allow  for  a  complete  separation  and  drain  off  the  aqueous  layer 
( water,  excess  acid  and  sodium  sulfate). 


To  neutralize  the  oil,  which  should  be  slightly  acid,  about 
18  lbs.  of  40°  BC  sodium  hydroxide  lye  are  stirred  in.  Water 
is  added  to  bring  the  total  yield  of  sulfonated  oil  up  to  223  lbs. 
This  oil  is  bright,  gives  a  slight  opalescence  when  dissolved  with 
water  and  gives  a  clear  solution  in  alcohol-water. 


Another  method  which  has  been  used  for  sulfonating  olive 
oil  is  as  follows : 

Olive  Oil  2QQ  ii^j. 

Sulfuric  Acid  66°  Be.  20  lbs 

Add  acid  to  the  oil  as  above.  To  neutralize  the  oil  add  a  solu¬ 
tion  of  10  lbs.  of  soda  ash  in  50  lbs.  water.  A  tank  of  100  to  120 
ga  o„s  capacity  is  suitable  for  this  charge.  Fill  the  tank  w  th 
soft  water  and  agitate.  Settle  for  two  days,  and  drain  the 
lightly  acid  water.  Then  ilissolve  the  oil  which  should  be  slightly 
idle  in  8.S  lbs.  soft  water  at  a  temperature  of  from  75  to  8^5°F^ 

It  should  be  emphasized  again  that  sulfonated  oils  used  in 
soapless  shamiyoos  must  be  slightly  acid. 


Syiillielic  Deleigent  Base  Shampoos 

foaming  or  lathering  tyixts  of  soapless  shampoos  are 
most  popular  m  licpiid  form  thouo-h  it  is  uossiblB 
tliem  in  jelly  or  powdered  form  'n  ‘  ” 

J  y  powutied  toim.  i  liey  consist  of  surface  active 
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agents,  dissolved  in  a  water-alcohol  solvent,  or  of  liquid  mixtures 
of  these  wetting  agents  comhined  with  a  snlfonated  oil.  When 
it  is  desiralde  to  make  the  solution  heavier  or  more  viscous,  other 
ingredients  are  added.  These  may  include  mucilages  made  from 
gums,  the  alginates,  methyl  cellulose,  scxlium  salt  of  carbon- 
methyl  cellulose,  fatty  alcohols  like  cetyl  alcohol,  lechithin  or 
mineral  oil.  Care  is  necessary  in  making  these  additions,  since 
the  gum  solutions,  in  particular,  are  apt  to  he  thrown  out  of  solu¬ 
tion.  Since  these  shampoos  show  resistance  to  hard  water,  inas¬ 
much  as  their  calcium  and  magnesium  salts  are  soluble  in  water, 
they  rinse  freely  from  the  hair  and  nothing  should  be  added  to 
detract  from  this  desirable  proi)erty. 

The  surface  active  or  wetting  agents  used  in  making  the  syn¬ 
thetic  detergent  type  shampoos  are  numerous.  Lauryl  sulfate  is 
used  quite  generally  in  several  popular  brands.  Alkyl-aryl  sodium 
sulfonate  type  shampoos  are  also  quite  satisfactory.  Many  others 
under  coined  trade  names  are  available  in  solid,  liquid  and  paste 
forms.  It  must  he  borne  in  mind,  however,  that  these  wetting 
agents  are  usually  not  100  per  cent  pure.  For  this  reason,  their 
foaming  iK>wer  varies,  and  the  cheapest  one  is  not  always  the 
most  economical  to  use.  This  fact  should  be  considered  formulat¬ 
ing  the  shampoo. 

As  specific  formulas  are  I'ather  difficult  to  present,  it  is  better 
to  consider  this  phase  of  our  subject  in  a  more  general  manner 
than  with  the  other  types  of  shampoos  under  consideration.  In 
general,  it  may  be  advised  that  the  percentage  of  wetting  agent 
in  this  type  of  liquid  shampoo  may  vary  from  10  to  /5  per  cent. 
The  amount  of  water  may  then  vary  from  25  to  90  i>er  cent. 
Since  these  liquid  shampoos  have  a  high  freezing  it  is 

advisable  to  add  a  freezing  point  depressant  like  alcohol,  glycer¬ 
ine  or  propylene  glycol ;  the  amount  added  may  vary  from  5  to 
20  per  cent.  When  a  sulfonated  oil  is  combined  with  die  surface 
active  agent  the  anti-freeze  may  comprise  from  25  to  75  per  cent 
of  the  total  percentage  of  wetting  agent  and  sulfonated  oil  present 
in  formula.  Perfume  is  added  in  the  proportion  of  about  8  oz. 

I)er  100  lbs.  of  finished  shampoo. 

If  a  clear  product  is  desired,  the  finished  product  should  he 
aged  15  to  30  days  and  filtered  at  room  temperature;  or  it  may 
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be  filtered  after  chilling-  for  a  day  or  two.  Cream  type  shampoos 
usually  contain  an  excess  of  stearic  acid  or  stearic  acid  soap, 
which  on  aging*  imparts  a  sheen  to  the  product.  Such  products 
should  be  thoroughly  homogenized  before  packaging. 


Soap  Shampoos 


'^llE  soap  type  shampoos  may  be  divided  into  three  forms, 
solid,  jelly  and  liquid,  d'he  solid  form  may  be  either  com- 
j)act  or  powdered.  They  will  be  considered  in  this  order  in  our 
discussion  of  the  subject. 

Solid  shampoos  comprise  soap  with  or  without  certain  addi¬ 
tions.  These  additions  may  be  for  the  purpose  of  medication  or 
for  tinting  the  hair.  In  spite  of  the  great  amount  of  propaganda 
put  out  for  shampoos,  unbiased  surveys  show  that  cake  soap  still 
is  used  in  large  volume  for  washing  the  hair.  While  it  is  true 
that  shampoos  are  purchased  in  quantity,  cake  soap  is  mosl 
readily  available  in  the  bath  and  is  used  widely  for  shampooing 
as  well  as  during  the  bathing  operation.  For  this  reason,  many 
soap  manufacturers  feature  their  toilet  soaps  “for  the  bath  and 
shampoo.” 

There  are,  however,  special  solid  soap  shampoos  featured 


Of  these  the  pure  coconut  oil  and  tar  soaps  in  cake  form  prob¬ 
ably  lead  in  popularity.  Pure  coconut  oil  soap  is  made  by  the 

cold  process  from  a  high-grade,  high  lauric  acid  oil  and  caustic 
soda  lye. 

If  a  milled  soap  is  desired,  coconut  oil  soap  may  be  amalga¬ 
mated  and  milled  with  ordinary  toilet  soap  base  to  a  coconut  oil 
content  of  about  40  per  cent  at  which  point  it  will  plod  proiierly. 
The  so-called  hair  tint  soaps  are  made  by  this  method  and  a 
rather  high  percentage  of  approved  dyes  of  suitable  shades  and 
mordant  are  incorporated.  If  pure  tar  or  other  medicament  is 
desired,  it  can  also  be  added  to  milled  soaps.  It  is  customary  to 
add  about  5  per  cent  of  the  soapmaker’s  grade  of  pine  tar  and 
o  CO  or  tie  soap  black  or  dark  brown  by  the  addition  of  the 
proper  soap  color,  -  lime  lampblack,  burnt  umber  or  nigrosine 

Soap  m  powder  form  is  not  too  popular,  although  henna 

1  enveloiies  sufficient  for  one 

shampoo.  Two  ixipular  shades  are  gold  and  silver.  One  -ives 
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the  liair  a  reddish  cast  and  the  other  wliitens  it.  Formulas  for 
these  are  viz : 

Golden  Shampoo 


Toilet  Soap  Powder  25  lbs. 

Borax  22  lbs. 

Henna  Powdered  3  lbs. 

Anbepine  Powdered  1  oz. 

Silver  Shampoo 

Toilet  Soap  Powder  28  lbs. 

Borax  22  lbs. 

Anbepine  Powdered  1  oz. 


Shampoo  jellies  do  not  enjoy  the  same  degree  of  popularity 
that  they  did  in  the  past.  This  is  due  to  the  fact  that  they  are  not 
as  convenient  to  use  as  the  cake  soap  or  liquid  products.  They 
have  erroneously  been  termed  “egg  shanqx:)o’’*  and  some  are 
colored  yellow  to  simulate  the  shade  of  egg  yolks,  even  though 
no  egg  yolk  or  even  albumin  is  incorporated. 

Paste  or  jelly  shampoos  fall  into  two  classes — opaque  and 
semi-transparent.  Formulas  for  both  types  are  given.  For  the 
opaque  type  the  first  two  compositions  are  typical : 


I — Paste  Shampoo 


Olive  Oil  Denatured  90  lbs. 

Coconut  Oil  (Cochin  Type)  22^  lbs. 

Soda  Lye  20°  Be.  45  lbs. 

Potash  Lye  20°  Be.  310  lbs. 

Stearic  Add  XXX  428>^  lbs. 


Bring  exactly  to  the  neutral  point  and  then  add  sufficient  hydro- 
cliloric  acid  tc.  set  free  3  per  cent  free  fatty  acid  as  oleic.  This 
percentage  slioiild  Ite  rleterniiiied  by  titration  in  neutralized 

alcohol. 


II — Egg  Shampoo  Type 

Coconut  Oil  (Cochin  Grade) 

J^otash  Lye  28°  Be. 


100  lbs. 
100  lbs. 


•Under  recent  Federal  rulings  “egg  shampoos”  must  actually  contain  egg. 
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Heat  tlie  oil,  gradually  add  the  potash  in  a  water  solution 
while  stirring,  and  allow  for  complete  saponification.  Bring  the 
weight  up  to  200  lbs.  with  water  to  compensate  for  any  evapora¬ 
tion,  and  then  add  10  lbs.  of  coconut  oil  and  2^4  lbs.  of  potassium 
carbonate.  Color  light  yellow. 


Ill — Shampoo  Jelly  (Transparent) 


C'oeonut  Oil  (Low  free  fatty  acid) 

270  lbs. 

Potash  Lye  38°  Be. 

209  lbs. 

Glycerine 

204  lbs. 

Water  (Distilled) 

36  lbs. 

Perfume 

7  lbs. 

Yellow  Color  for  Soap 

Q.S. 

IV — Shampoo  Jelly  (Semi-Transparent) 


Tallow  (Bleached) 

150  lbs. 

Coconut  Oil  (Cochin) 

75  lbs. 

Castor  Oil  (No.  1  Grade) 

75  lbs. 

Simple  Syrup  (2  Sugar  to  1  Water) 

100  lbs. 

Alcohol  (S.D.  3A) 

100  lbs. 

Water  Distilled 

60  lbs. 

Potash  Lye  38°  Be. 

182  lbs. 

Yellow  Soap  Color 

Q.S. 

Perfume 

4  lbs. 

1  he  methods  for  making  these  shampoos  are  similar.  The 
coconut  oil  and  other  fat  charges  are  saponified  in  a  jacketed 
mixer  by  heat  and  agitation.  Glycerine  may  be  added  to  aid 
this  process  during  the  heating.  Alcohol  should  not  be  added 
unhl  the  temperature  drops  to  about  115°F.  so  as  to  prevent 

uu  mixer  should  be  kept  covered  when  it 

IS  added  When  stearic  acid  is  used,  it  should  be  melted  separately 
and  added  to  the  lye  in  the  mixer  rather  than  vice  versa.  It  is 
custoinary  to  fill  the  shainixtos  while  they  are  warm  enough  to 
he  m  he  hqu.d  state.  When  transparent  jellies  are  made,  samples 
shoud  be  drawn  and  chilled  to  observe  their  transparency  If 

a  heat, on.  The  perfumes,  when  used,  should  not  interfere 
with  the  clearness  of  the  product.  tnterlere 
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Li<|iii4l  Soap  Sliaiiipoos 

T  lOUII),  soapy  slianipoos  arc  preferred  by  many  users  as  we 
have  already  intimated.  The  facility  of  use,  quick  ahundaul: 
lather,  workability  in  hard  water,  and  easy  and  thorough  rinsing 
properties  make  licjuid  coconut  oil  soaps  or  other  high  laiiric 
soaps  preferable.  It  is  possible  to  substitute  other  licpiid  oils  or 
fatty  acids  for  the  coconut  oil.  Such  replacement  reduces  the 
desirable  lathering  qualities  and  in  some  cases  makes  the  prepara¬ 
tion  more  viscous  or  heavy.  Oils  which  may  be  substituted  include 
olive  oil,  cottonseed,  soybean,  corn  oil,  castor  oil  and  a  specially 
distilled  red  oil  or  oleic  acid.  When  such  substitutions  are  made, 
it  is  necessary  to  determine  the  free  alkali  in  the  finished  soaj> 
closely,  as  coconut  tyi)c  oils  require  more  lye  to  saponify  them 
than  the  others  mentioned.  Ui)  to  1/3  the  coconut  oil  may 
be  substituted  readily  in  the  formulas  presented  below.  Several 
are  presented,  one  of  which  contains  no  coconut  oil  in  the  fat 
charge.  It  is  maintained  by  some  observers  that  olive  oil  soaps 
foim  smallei  bubldes  in  the  lather  than  do  the  coconut  oil  soaps, 
and,  theiefore,  penetrate  with  better  effect  into  the  recesses  of 
the  barbs  on  a  human  hair  as  well  as  about  the  hair  follicle. 


I — Typical  Formula  for  Coconut 

Coconut  Oil 
I’otash  Lye  38°  JJC 
Water 

Glycerine,  Alcohol  (Spec.  Den.  3A) 
or  Propylene  Glycol 
Perfume 
Color 


Oil  Shampoo 

112  lbs. 
83  lbs. 
530  lbs. 

75  lbs. 

9  lbs. 
O.S. 


II — No  Alcohol 

Coconut  Oil 
Potash  Lye  38°  Be. 

Sugar  Syrui,  (50  Ihs.  sugar  to 
50  lbs.  Water) 

Borax 

Perfume 


181  lbs. 
1^734  lbs. 

100  lbs. 
2H  lbs. 
33^  lbs. 
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III — High  Alcoholic 


Coconut  Oil 

45 

lbs. 

Potash  Lye  34°  Be. 

30M 

lbs. 

Perfume 

10 

lbs. 

Alcohol  (S.D.  3A) 

44 

lbs. 

IV — Heavy  Shampoo 

Olive  Oil 

88 

lbs. 

Corn  Oil 

22 

lbs. 

Alcohol 

92 

lbs. 

Glycerine 

18 

lbs. 

Potash  Lye  39°  Be. 

33 

lbs. 

V — With  Triethanolamine 

Soap 

Coconut  Oil  Fatty  Acids 

121 

lbs. 

Potassium  Hydroxide  (Solid) 

36/2 

lbs. 

Dissolved  in  Water 

680 

lbs. 

Triethanolamine 

19 

lbs. 

Perfume 

10 

lbs. 

Green  Soap  Color 

V2  gfam 

VI — Tar  Shampoo 

To  eacli  gallon  of  Shampoo  type  No.  1,  add  6  drams  Oil  Pin 
Tar  and  1  dram  Oil  of  Tar. 


YII — Coconut  Oil  Shampoo 

Olive  Oil 
Coconut  Oil 
Caustic  Potash  85% 

Caustic  Soda  95% 

Alcohol 

Distilled  Water 
Perfume 


(Cold  Process) 

4.00% 

20.00% 

4.10% 

1.87% 

15.00% 

54.03% 

1.00% 


100.00% 


Dissolve  tl,e  alkalis  in  one-third  of  the  water.  Melt  the  oils, 
let  stand  until  lukewann,  and  while  stirrittg,  pour  ni  the  alkahs 
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in  a  thin  stream.  Mix  vvliatsoever  perfume  may  be  desired  with 
the  alcohol,  and  add  to  the  mixture,  continue  stirring  until  the 
liquid  becomes  a  light  amber  color.  Allow  to  stand  over  night 
and  add  the  rest  of  the  water.  Age,  chill  to  32°b.  and  filter. 


VIII — Coconut  Oil  Shampoo  (Boiled  Process) 


Coconut  Oil 

10.00% 

Potassium  Hydroxide  85% 

5.38% 

Sodium  Hydroxide  95% 

0.50% 

Glycerine 

12.65% 

Oleic  Acid 

14.00% 

Water 

56.72% 

Perfume 

0.75% 

100.00% 

Dissolve  the  potassium  hydroxide  in  one-third  of  the  water. 
Melt  the  coconut  oil  and  while  stirring  gradually  run  in  the  alkali 
solution.  Continue  stirring  until  saponification  is  complete.  Allow 
the  coconut  soap  to  stand  over  night  and  cool  before  proceeding 
with  the  batch.  Mix  the  glycerine  with  half  of  the  remaining 
water  and  bring  it  to  a  boil;  add  the  coconut  soap  in  small 
portions,  and  stir  until  dissolved.  Dissolve  the  sodium  hydroxide 
in  the  remaining  water  and  add  to  the  soap  solution  immediately 
after  the  coconut  soap  has  dissolved.  Add  the  oleic  acid  and  stir 
slowly  until  completely  saponified,  then  add  perfume.  Aee  chill 
to  32°F.  and  filter. 

IX — Olive  Oil  Shampoo  (Boiled  Process) 

Olive  Oil 
Palm  Kernel  Oil 
Coconut  Oil 
Caustic  Potash  85% 

Caustic  Soda  95% 

Alcohol 
Water 
Perfume 


9.60% 

5.40% 

8.00% 

4.46% 

1.10% 

2.80% 

67.64% 

1.00% 


100.00% 
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r^issolve  tlie  alkalis  in  onc-third  of  the  water.  Heat  the  oils 
to  Iv^O  Id  lour  the  alkali  solution,  in  a  thin  stream,  into  the 
oil  and  continue  mixing-  until  the  temi>eratnre  reaches  ]60°F. 
Remove  from  heat  and  allow  to  stand  over  night.  Add  the  alcohcjl, 
j)ei  fume,  and  rest  of  the  water.  Age,  chill  to  32°F.  and  filter. 


^  Almond  Oil  Shampoo  (Boiled  Process) 


.\linond  Oil  5.00% 

Falm  Kernel  Oil  13.00% 

Sesame  Oil  12.00% 

Oaiistic  Potash  85%  5.15% 

Caustic  Soda  95%  1.00% 

Alcohol  5.00% 

Water  57.85% 

Perfume  1.00% 


100.00% 


Melt  the  almond  and  sesame  oil  at  120°F.,  shut  off  the  heat 
and  stir  in  the  palm  kernel  oil.  Dissolve  the  alkalis  in  boiling 
water,  (using  half  the  total  amount  of  water),  and  allow  to 
cool  until  lukewarm.  Pour  the  alkali  solution  into  the  oils  and 
stir  until  completely  satx)nified.  Add  the  alcohol  and  perfume  to 
the  saponified  oils  and  stir  until  well  mixed.  Allow  to  stand  over 
night  and  add  the  remaining  water.  Age,  chill  to  32°h.  and  filter. 

While  all  these  formulas  have  been  employed  successfully,  they 
by  no  means  cover  the  full  category.  Many  other  combinations 
of  oils  are  possible,  and  in  numerous  cases  builder  oi  cleanseis 
other  than  those  mentioned  may  he  added.  Some  of  these  are 
the  phosphates  as  tetra  sodium  or  potassium  pyrophosphate, 
d'hese  not  only  aid  in  cleansing  hut  also  in  clarification.  Lsual 
percentages  vary  from  1  to  5  per  cent  based  on  the  weight  of  the 
finished  shampoo. 

To  make  these  shampoos,  first  saponify  the  oils  with  the 
potash  lye  and  add  the  borax  dissolved  in  water.  Continue 
mixing  while  hot,  until  the  soap  is  in  solution.  If  alcohol  or 
sugar  are  added,  do  not  make  the  addition  until  the  temi>erature 
drops  to  around  115°1d  The  perfume  may  also  he  added  at  this 
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point  as  well  as  any  color.  When  the  solution  is  complete  and 
the  charge  is  cool,  pump  to  storage  tanks  for  clarification. 

Creiiiii  Shampoos 

ARIiCENT  development  in  the  shampoo  field  is  the  cream 
ty^ie  of  shampoo.  This  type  is  gaining  in  favor  iapidl_\, 
and  the  large  amount  of  advertising  being  done  to  popularize  it 
forecasts  an  increasing  volume  in  the  future.  Cream  shampoos 
have  the  appearance  of  liipiid  or  solid  creams  from  which  they 
derive  their  name.  They  consist  mainly  of  soaps  or  wetting 
agents  which  are  sujKU'fatted  with  lanolin,  cetyl  alcohol,  waxes  and 
other  ingredients  used  in  cosmetic  creams.  Some  of  the  creams 
have  sufficient  water  added  to  make  them  liipiid,  while  others 
come  in  the  form  of  pastes.  It  is  customary  to  make  the  emul¬ 
sions  with  triethanolamine,  and  when  soaps  are  included  in  the 
formula,  coconut  oil  fatty  acids  are  used  in  preference  to  the 
neutral  oil.  The  wetting  agents  or  surface  active  agents  used 
may  he  of  a  wide  variety  of  types  including  the  alkyl  sulfates 
from  fatty 'acids,  alkyl  aryl  sulfonates,  etc.  Other  detergents 
like  trisodium  phosphate  or  trisodium  tetraphosphate  are  added 
in  small  percentages  to  increase  detergent  power.  In  many  cases, 
the  ingredients  for  use  in  making  cream  shampoos  are  offered 
under  trade  names. 

These  shampoos  are  packaged  in  bottles,  jars  and  collapsible 
tubes.  I  he  beauty  parlor  trade,  which  has  done  much  to  [>o[)ular- 
ize  this  form  of  shampoo,  prefers  the  16-oz.  and  gallon  containers 
to  reduce  packaging  costs. 


Li(]iii(l  Soaps 

soaps  hnd  their  most  extensive  use  for  toilet  purposes 
in  dispensers  in  public  wash  rooms,  sleeping  cars,  clubs,  and 
Ihc  like.  They  are  eoinoiiiical,  sanitary,  and  particularly  suited 
fur  these  purpuses.  Surveys  over  the  past  few  years  show  that 
their  use  has  increased  greatly  and  is  still  increasing.  There  are 

also  other  forms  of  li.piid  soaps,  as  the  li.ptid  floor-scruhl,in<r 
compounds. 

I'roni  the  angle  of  the  soap  maker,  liipiid  soaps  are  in  most 
instances  similar  to  liipiid  shampoos;  they  consist  of  water  solu- 
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tions  of  potash  soap,  and  like  the  shampoos  usually  are  a  coconut 
oil  soap.  Some  years  ago,  it  was  common  practice  to  add  glycer¬ 
ine,  alcohol,  sugar,  borax,  and  other  products  to  the  soap  to  give 
additional  body  or  clarity.  This  is  still  done  in  some  parts  of 
Europe;  however,  in  the  United  States,  additions  to  liquid  soaps 
are  no  longer  common.  The  soaps,  as  they  reach  the  consumer 
today,  are  just  solutions  of  potash  soap  in  water,  and  the  great 
bulk  of  these  soaps,  as  in  the  case  of  shampoos,  are  straight 
coconut  oil  soaps  or  coconut  oil  soap  with  some  other  vegetable 
oil  soap  added. 

In  all  modern  liquid  soap  manufacture,  the  products  are 
straight  potash  soaps.  Soda  soaps  in  the  form  of  solutions  do 
not  work  out  for  liquid  (toilet)  soap  purposes.  Even  if  used  in 
limited  quantities  and  mixed  with  potash  soap,  the  product  causes 
difficulties,  by  clogging  dispensers  and  clouding  the  soap.  In 
liquid  soap  products  for  purposes  other  than  toilet  use,  as  in 
floor  scrub  soaps,  a  proportion  of  soda  soap  may  be  incorporated. 

Manufacturing  Operations 

'^HE  vegetable  oils  used  in  soap  making,  other  than  coconut 
oil  or  other  high  lauric  acid  oils,  are  usually  soybean  oil, 
olive  oil  or  corn  oil.  These  oils  are  more  expensive  than  coconut 
oil  and  at  the  same  time  make  a  poorer  lathering  soap.  When 
coconut  oil  was  scarce  and  on  quota  during  the  war,  the  use  of 
these  oils  was  more  common  than  it  is  today.  Another  addition 
to  the  fat  charge  in  making  liquid  soap  during  the  fat  shortages 
w’as  a  specially  fractioned  distilled  red  oil  offered  in  rather  limited 
amounts,  and  also  more  expensive  than  coconut  oil  in  normal 
times.  Olive  oil  makes  a  bland  finished  soap  which  is  less  irri¬ 
tating  to  the  skin  than  a  straight  coconut  oil  soap.  A  combination 
of  these  two  oils,  where  costs  permits  its  use,  is  a  good  solution 
to  the  problem  of  a  soap  for  tender  skins.  Corn  oil  is  used  in 
limited  amounts.  Soybean  oil,  although  normally  higher  in  price 
than  coconut  oil,  is  the  most  generally  used  addition  to  com¬ 
mercial  liquid  soaps.  The  drawbacks  in  its  use  are  that  it  has  a 
tendency  to  darken  the  soaps,  makes  a  less  copious  lather,  and  if 
used  in  too  great  a  percentage,  causes  the  soap  to  cloud. 

Since  the  Eederal  Specifications  (P-S  618a)  calls  for  a  15 
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per  cent  anhydrous  potash  soap  content,  most  sanitary  supp  > 
houses  offer  a  soap  with  this  content.  In  some  cases,  corpora¬ 
tions  and  railroads,  who  buy  such  soaps  in  quantities,  speci  y 
total  fatty  acid  content.  Since  a  15  per  cent  soap  carries  a  hig 
percentage  of  water,  a  greater  soap  content  is  advisable.  Thus 
potash  soaps  containing  25  per  cent,  40  per  cent  or  even  a  higher 
anhydrous  potash  soap  content  are  becoming  increasingly  popular. 
Carrying  charges  are  less  for  these  more  concentrated  soaps,  it 
does  not  require  a  great  amount  of  skill  to  dilute  them  and  in 
most  cases,  the  question  of  clarity  is  not  too  important. 

Clai’ifi cation  of  Licjiiitl  Soap 

Clarification  including  proper  filtering  of  liquid  soap  is 

dependent  upon  several  conditions  of  which  the  following 
are  the  most  important : 

1 —  Composition  of  the  oil  charge 

2 —  Proper  saponification 

3 —  Absence  of  impurities 

"1 — Aging  or  reducing  of  temperature 

5 —  Use  of  proper  filter  media  and  filter 

6 —  Use  of  chemical  clarifiers 

First,  coconut  oil  is  the  best  for  making  a  clear  licpiid  soap; 
either  the  fatty  acids  or  the  oil  itself  may  be  used.  Soybean  oil. 
corn  oil  and  olive  oil  may  be  used  with  the  coconut  oil,  as  already 
stated.  Caustic  potash  must,  in  all  cases,  be  used  to  saponify 
or  neutralize  the  oil  or  fatty  acids. 

Second,  proper  saponification  means  that  when  the  oil  or  fatty 
acid  is  made  into  soap,  there  should  be  present  in  the  soap  an 
e-xcess  of  about  0.05  per  cent  free  alkali,  calculated  as  potassium 
hydroxide.  Alatter  insoluble  in  alcohol  should  not  exceed  0.5 
per  cent  and  potassium  chloride  content  held  to  0.3  per  cent. 

Third,  absence  of  impurities  depends  chiefly  on  the  water  used. 
It  should  be  either  softened  or  distilled.  Hard  water  introduces 
lime  soaps  which  are  water  insoluble  and  produce  cloudiness. 
Ionic  water  treatment,  produced  by  ion  exchange  resins  which 
effectively  remove  the  salts  causing  hardness  in  water,  provides 
a  good  method  for  purifying  water  for  liquid  soap.  Siisj^ended 
organic  matter  in  w'ater  should  be  avoided. 
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l''c)iiith,  it  is  necessary  either  to  age  or  reduce  the  temperature 
of  li(|ui(l  soap  before  filtering;  it.  d  he  aging  may  be  carried  out 
in  tanks,  preferably  with  a  cone  bottom;  hut,  horizontal  or  open 
top  tanks  may  also  he  used  if  desired.  In  this  case,  however, 
these  tanks  should  he  tilted  away  from  the  opening  through 
which  the  filter  is  fed.  The  soaps  .should  stand  10  to  20  days  to 
.settle  out  the  cloudy  tM)rtion.  Only  the  supernatant  soap  should 
he  filtered.  1  hen  the  cloudy  layer  (bottom  6-12  inches)  is  col¬ 
lected  and  filtered  2  or  4  times  with  filter  media  and  added  to  a 
tresh  lot  of  finished  liquid  soap  or,  if  possible,  to  some  other 
type  of  soap. 

Licpiid  soap,  filtered  at  reduced  temperatures,  throws  out  the 
cloud-producing  substances  because  they  are  less  soluble  in  water 
at  lower  temperatures.  To  carry  out  this  process  in  the  winter¬ 
time,  the  soap  may  be  stored  out  of  doors.  In  the  warmer  seasons 
a  properly-constructed  chilling  tank,  into  which  either  brine  coils 
or  direct  expansion  coils  are  installed,  is  needed.  Some  manu¬ 
facturers  prefer  a  low  pressure  compressor  unit  with  cooling  units 
made  of  sheet  metal,  about  2  inches  by  8  feet  by  4  feet,  into 
which  cooling  brine  is  pumped,  or  low  pressure  gas  is  expanded. 
In  recent  years  refrigeration  by  means  of  a  high  vacuum  has 
become  popular  because  of  lower  operating  cost.  W  hile  cooling 
the  soaj),  it  should  be  slowly  agitated.  It  is  customary  to  run 
the  cooled  soap  to  an  insulated  storage  tank  which  feeds  the 
filter.  The  temperature  of  the  soap  when  being  filtered  should 
be  alxmt  40°  to  45°.  for  best  results,  though  some  manufacturers 
permit  a  temperature  as  high  as  50°F. 

Fifth,  a  filter  press  may  be  either  the  closed  or  open  deliver) 
type,  preferably  open  delivery.  1  he  capacity  depends  upon  the 
daily  output,  but  one  should  be  sure  to  use  a  press  of  larger 
rather  than  smaller  capacity. 

Several  suitable  filter  media  are  available,  which  may  be  used 
either  for  pre-coating  the  filter  press  or  dispersing  through  the 
soap.  It  is  a  good  practice  to  get  pamphlets  from  the  manufac¬ 
turers  on  how  to  use  these.  Fhe  li(|uid  soap  should  not  be  filtered 
rai)idly  at  too  high  a  pressure.  It  is  much  better  to  cleanout  the 
press  more  freciuently  than  to  force  the  slurry  through  a  full 

filter  press. 
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Sixth  and  last,  certain  liquid  shampoo  makers  use  chemicals 
to  clarify  their  product.  Their  use  does  not  result  in  as  satis¬ 
factory  a  product  as  that  made  hy  proper  filtration.  Such  prod¬ 
ucts,  in  addition  to  the  glycerine,  alcohol  and  sugar  syrup  already 
mentioned  include  potassium  silicate,  fresh  alumina  gel  (alum¬ 
inum  hydroxide,  freshly  made)  potassium  pyrophosphate  and 
certain  dibasic  salts.  These  are  added  in  varying  proportions, 
usually  from  1  per  cent  to  5  per  cent.  Even  if  used,  however, 
filtering  is  still  advisable. 

Recently,  there  have  come  into  the  market  some  of  the  higher 
amines  in  the  form  of  soluble  non-ionic  chelates  with  a  large 
number  of  metallic  ions.  These  products  assure  stable,  clear  solu¬ 
tions  of  liquid  soap  by  removing  traces  of  metal  soa[)s  which 
may  cause  turbidity.  They  are  added  directly  to  the  soap  just 
before  filtering. 


Modus  Operand! 

manufacture  of  liquid  soap  is  usually  carried  on  in  a 
tank  or  small  kettle  equipped  with  an  agitator  and  closed 
steam  coil.  A  crutcher  is  sometimes  used  for  this  purpose,  but 
is  not  necessary.  The  coconut  oil  is  saponified  directly  with 
caustic  potash  lye  of  28°  Be.  so  that  the  finished  product  in  the 
kettle  will  have  an  anyhydrous  soap  content  of  approximatelv 
35  j)er  cent.  Occasionally,  the  soap  is  manufactured  at  a  higher 
concentration  and  is  diluted  later  with  water  to  the  desired 
strength.  Proportions  by  weight  of  materials  for  the  manu¬ 
facture  of  liquid  soap  are  as  follows: 

Coconut  Oil  130  parts 

Caustic  potash  lye  28°  BE  135  parts 

Water  1  parts 

The  chief  difficulty  in  the  manufacture  of  liquid  soap,  as  indi¬ 
cated  above,  is  the  development  of  cloudiness.  At  low  tempera¬ 
tures,  a  sediment  is  often  deposited  from  these  soaps.  The  addi¬ 
tion  of  alcohol,  sometimes  employed,  tends  to  keep  the  soap 
c  ear.  The  same  is  true  of  glycerine  and  sugar.  All  of  these  addi¬ 
tives,  however,  may  cut  down  the  lathering  jiroperties  of  the 
soap.  Ihey  are  not  used  commonly  at  the  present  time 
^  In  manufacturing  liquid  soap,  the  oil  is  run  into  a  kettle,  either 
jacketed  or  equipped  with  closed  steam  coils  for  heating,  and 


I’owdercd  Soap— Equipment  for  grinding  pure  powdered  soaps,  d  hese 
soaps  of  vaVv^ig  composition  run  from  97  to  99  per  cent  anhydrous  soap. 
(Not  to  be  confused  with  ordinary  soap  powders.) 
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equipped  with  a  suitable  stirring  device.  The  oil  is  heated  o 
125°-F.  and  the  potash  lye  is  run  in.  Saponification  of  coconut 
oil  proceeds  rapidly  and  care  must  be  taken  that  the  mass  m 
the  kettle  does  not  swell  quickly  and  boil  over.  Cold  water,  added 
from  time  to  time,  will  hold  this  swelling  in  check.  After  sapon¬ 
ification  is  completed,  the  soap  should  be  tested  and  adjusted  as 
required  with  oil  or  potash.  The  finished  product  should  bv. 
alkaline  to  the  extent  of  about  0.05  per  cent  free  alkali. 

To  the  finished  soap,  water  may  be  added  directly  in  the  kettle 
to  brinof  it  down  to  the  concentration  desired.  It  is  then  pumped 
to  storage  tanks.  Liquid  soaps  are  sold  in  concentrations  from 
15  per  cent  up  to  about  40  per  cent.  Above  this  point,  they  jell 
at  ordinary  temperatures.  The  most  common  concentration  for 
liquid  toilet  soap  is  25  per  cent  anhydrous  soap.  This  is  a  soap 
suitable  for  use  in  most  dispensers,  although  many  users  cut  the 
soap  to  15  per  cent,  and  in  some  cases  down  as  low  as  8  or  10 
per  cent  before  putting  it  in  the  dispensers.  At  about  12  per  cent 
a  coconut  oil  liquid  soap  will  give  a  ready,  profuse  lather.  Below 
this, point,  the  soap  does  not  give  a  good  lather  unless  a  particular¬ 
ly  large  quantity  is  used. 

There  are  a  number  of  special  purpose  liquid  soaps,  made  to 
a  limited  extent,  which  are  composed  almost  wholly  of  olive  oil. 
These  soaps  are  termed  pure  liquid  Castile  soap.  The  usual 
proportions  are  90  per  cent  olive  and  10  per  cent  coconut  oils. 
Occasionally,  the  coconut  content  may  run  as  high  as  25  per  cent. 
Castoi  oil  is  also  added  at  times.  Liqtiid  Castile  soap  is  manu¬ 
factured  with  extreme  care  from  denatured  olive  oil,  or  upon 
occasion,  from  pure  olive  oil.  It  is  usually  taken  as  close  to  exact 
neutrality  as  possible,  giving  an  extremely  bland,  mild  soap.  The 
chief  use  of  these  products  is  for  bathing  infants. 

Powdered  Soaps 

jpOWDERED  soap  is  of  particular  importance  in  the  field  of 
toilet  articles.  The  term  “powdered  soap”  is  used  to  dis¬ 
tinguish  It  from  “soap  powder,”  which  is  used  for  general  clean- 
mg  and  laundry  purposes.  Tlie  largest  use  for  powdered  soap  in 
this  field  ,s  m  the  preparation  of  dentifrices.  It  is  also  employed 
for  certain  types  of  creams  and  emulsions,  in  shampoo  powders, 
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in  shaving  jjowders,  in  some  types  of  shaving  creams  and  in 
powdered  toilet  soaj)  dispensers.  Certain  i)reparations  in  kindred 
lines  also  employing  powdered  soap  include  liniments,  ointments, 
suppositories,  enemas,  polishes  of  various  kinds  and  insecticides. 

I’owdered  soap  may  include  almost  any  kind  of  soap  in  pul¬ 
verized  form.  I  he  principal  ty[)es,  however,  are  Neutral  Wdiite 
and  Castile  powdered  soaps.  There  is  considerable  difference  in 
the  properties  of  these  two  types.  The  following  tabulation  sets 
forth  physical  and  chemical  characteristics  of  these  soaps: 


Color 

Castile 

Neutral  White 

White  to  greenish 

White  to  cream 

Odor 

h'aint  characteristic 

None 

'I'aste 

Blan  d 

Soapy 

Solubility  in  water  and 
alcohol 

Soluble 

Less  soluble 

Lathering  power 

Fair 

Good 

Congealing  power  or  power 
to  form  a  gel 

Some 

Decidedly  more 

Stability  or  resistance  to 
rancidity 

Susceptible 

Less  susceptible 

l  itre  of  fatty  acids 

18°-2()°C. 

37“  to  41°C. 

Iodine  No.  of  fatty  acids 

84  to  90 

34  to  40 

Composition 

Sodium  oleate,  lin- 

Sodium  Oleate,  Stea¬ 

oleate  and  palm- 

rate,  palmitate,  laur- 

itate.  Also  present 

ate.  Also  present  to 

to  a  lesser  degree 

a  lesser  degree  — 

— sodium  stearate, 

sodium  caproate,  ca- 

arachidate  and  my- 

prylate,  caprate,  my- 

ristate. 

ristate. 

In  comparing  these  soaps,  certain  advantages  and  disadvan¬ 
tages  aj)])ear.  Castile  soap  is  better  in  taste  and  solubility.  It 
consists  largely  of  liciuicf  fatty  acid  sodium  salts.  Neutral  white 
soap,  on  the  other  hand,  consists  largely  of  solid  fattv  acid 
sodium  salts,  d'he  fatty  acids  present  in  the  original  neutral 
fats  and  oils  are  more  highly  saturated  than  those  present  in  olive 
oil  from  which  C  astile  soap  is  made.  Accordingly,  neutral  white 
soap  has  the  advantage  of  less  susceptibility  to  rancidiC,  and 
greater  power  of  congealing  or  “gelling  ’  water  and  alcohol 
when  dissolved  or  dispersed  in  these  liquids. 


No  set  of  specifications  for  neutral  white  soap  is  piesented  in 
an  authorized  work,  d'his  allows  the  supplier  greater  latitude  in 
(luality  variation  than  in  the  case  of  pure  olive  oil  Castile,  for 
which  specifications  have  heen  given  in  the  U.  S.  Pharmacopoeia, 
d'he  integrity  of  the  producer  of  neutral  white  soap  must 
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depended  upon  when  this  soap  is  purchased.  Its  expanding  uses 
in  medicinal  fields,  however,  would  indicate  that  specifications 
for  this  soap  should  also  find  their  place  in  standard  works. 
It  possesses  properties  which  often  recommend  its  use  in  place 
of  Castile  soap.  In  addition,  neutral  white  soap  is  usually 
cheaper  than  Castile  and  can  he  used  in  smaller  volume  in  some 
preparations. 

In  .selecting  a  soap  for  use  in  toilet  preparations,  Castile  soap 
is  advantageous  where  higher  solubility  is  desired,  neutral  white 
soap  is  used  where  a  creamy  or  paste  product  is  desired.  In  liquid 
creams  like  almond  creams,  in  solutions  like  liquid  dentifrices,  or 
in  liquid  and  foaming  hair  tonics,  Castile  soap  is  to  Ije  preferred. 
In  tooth  pastes  and  creams,  neutral  white  soap  has  the  advantage, 
and  finds  a  wider  use  in  these  {)roducts.  These  two  powdered 
soaps  are  being  used  in  increasing  quantities  in  the  toilet  pre¬ 
parations  field.  Each  has  its  advantages  when  compared  with 
the  other. 


In  manufacturing  powdered  soaps,  it  is  imperative  that  the 
highest  grade  raw  materials  be  used.  In  the  actual  boiling  of 
the  soap,  the  soap  maker  must  guard  against  the  possibility  of 
rancidity,  off-color  and  offensive  odor.  Powdered  soaps  should 
represent  the  purest  form  of  soap  obtainable.  They  often  contain 
as  high  as  99  per  cent  anhydrous  soap.  The  percentages  of  free 
carbonate,  salt  or  moisture,  as  well  as  free  alkali,  .should  be  kept 
at  an  absolute  minimum.  The  soaps  should  be  made  by  the  full- 
boiled  settled  method  to  obtain  the  best  results.  Under  certain 
conditions,  cold-made  Castile  soaps  are  powdered,  but  this  prac- 
tiee  IS  not  recommended  because  rancidity  may  progress  so  rapid¬ 
ly  that  sufficient  heat  is  generated  to  eause  the  soap  powder  to 
char  badly  or  even  ignite.  Then  too,  when  either  the  half-boiled 
or  cold  process  is  resorted  to,  a  considerable  quantity  of  glycerine 
IS  included  m  the  soap,  making  pulverizing  more  difficult. 

In  order  to  produce  powdered  soaps  on  a  small  scale,  the  soai) 
vett  e  IS  charged  as  already  de.scribed  under  the  full-boiled  set¬ 
tled  proee.ss.  After  the  finished  or  neat  soap  is  obtained,  it  mav 
be  rained  or  run  into  a  drier.  Slow  drying  is  recommended 
to  faci htate  proper  grinding,  ddie  initial  drying  temperature 

and  no  h.,  depending  upon  the  ty^ie  of 
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soap  and  atmospheric  conditions.  High  titre  soaps  will  stand 
higher  temperatures  than  lower  titre  soaps.  Under  no  condition 
should  the  soap  be  overheated  while  drying,  as  discoloration  will 
result.  As  drying  progresses,  the  moisture  is  reduced  from  the 
usual  30  per  cent  in  a  settled  soap,  to  about  10  per  cent.  The 
temperature  may  then  be  raised  safely  from  110°  up  to  175° 
or  even  200°F.  Moisture  should  not  exceed  3  per  cent  in  the  dry 
soap.  After  the  soap  has  been  dried  thoroughly  the  temperature 
should  be  lowered  gradually  to  room  temperature.  The  chips 
should  be  stored  in  bags,  barrels  or  bins.  Soaps  of  low  titre 
cannot  be  subjected  to  high  temperatures  at  any  time,  and  should 
be  dried  between  130°  and  140°F.  Storing  for  any  length  of 
time  in  large  bins  Is  not  advisable,  as  the  soap  takes  up  moisture 
from  the  air.  Tightly  closed  smaller  containers  are  recommended. 

Some  manufacturers  of  powdered  soaps  claim  that  sudden 
chilling  of  the  neat  soap  on  the  chilling  rolls  of  a  modern  drying 
machine  disturbs  the  equilibrium  of  the  soap  and  promotes  ran¬ 
cidity  upon  aging.  In  our  experience,  which  has  covered  the 
supervision  of  manufacture  of  many  tons  of  powdered  soap  over 
a  long  period  of  years,  we  have  never  found  any  such  instability 
due  to  sudden  chilling.  A  correctly  made  soap  base,  which  has 
been  run  over  chilling  rolls  and  properly  dried  and  pulverized, 
will  remain  stable  for  several  years. 

Pulverizing  is  done  most  generally  in  high-speed  mills.  In 
grinding  the  soap,  much  of  the  mechanical  energy  is  converted 
into  heat.  This  heat  must  be  controlled,  otherwise  trouble  may 
result  even  though  the  soap  has  been  well  made.  The  use  of  a 
closed  circuit  mill  is  not  advised,  even  though  the  null  is  water 
cooled.  An  open  circuit  system,  where  a  large  volume  of  air  is 
brought  into  contact  with  the  soap,  controlling  the  heat,  is  more 
advisable.  By  this  system,  the  soap  loses  more  of  its  moisture. 
Experience  has  shown  that  less  heat  is  generated  when  the  mois¬ 
ture  in  the  soap  flakes  is  lower.  In  cases  which  we  have  observed, 
the  output  of  a  mill  has  been  decreased  by  50  per  cent  or  more 
when  the  moisture  was  increased  from  3  to  7  per  cent.  On  the 
other  hand,  the  output  in  grinding  a  soap  containing  3  per  cent 
moisture  is  only  slightly  lower  compared  with  a  soap  containing  1 
per  cent  moisture.  Unless  unusual  specifications  must  be  met. 
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it  is  quite  satisfactory  to  grind  soap  at  3  per  cent  moisture  since 
it  is  not  economical  to  dry  it  down  to  1  Iter  cent.  This  is  especia 
Iv  true  in  soaps  of  low  titre  as  it  is  difficult  to  dry  them  to  even 
3  per  cent.  High  titre  soaps  stand  higher  temperatures  and  can 
be  dried  more  easily  down  to  a  lower  water  content. 

The  cost  of  milling  is  also  influenced  by  the  fineness  to  which 
the  soap  is  to  be  ground.  If  the  soap  is  to  be  ground  to  200 
mesh  as  against  100  mesh,  the  output  of  the  200  mesh  product 
will  be  only  about  25  per  cent  of  the  coarser. 

The  modern  powdered  soap  mill  incorporates  the  principles  of 
air  separation.  The  powder  from  the  attrition  mill  is  carried  to 
a  cyclone.  Here  whirling  of  the  powder  with  the  air  carries 
the  heavier  particles  outward  to  be  returned  automatically  to 
the  mill  for  further  grinding.  The  finer  and  lighter  particles  are 
blown  from  the  center  of  the  cyclone  into  a  receiver,  the  air 
escapes  and  the  fine  powder  settles  into  a  conical  bin.  The  degree 
of  fineness  and  separation  of  coarse  from  fine  particles  is  adjust¬ 
able  to  the  desired  mesh. 

In  an  open  circuit  of  this  type,  the  air  intake  is  of  some  im¬ 
portance.  Air  may  be  taken  from  indoors  or  outdoors  or  arranged 
so  as  to  come  from  both  places  at  the  same  time.  As  we  have 
already  indicated,  the  escape  of  air  from  the  circuit,  without  the 
loss  of  soap  powder,  requires  a  dust  collector. 

Various  types  of  dust  collectors  are  used.  The  type  most 
satisfactory,  however,  is  one  which  employs  an  enclosed,  solid 
bank  of  cloth  screens.  This  series  of  cloth  screens  is  mounted 
on  wooden  frames  in  a  dust-tight  steel  case,  equipped  with 
hoppers  at  the  bottom.  The  screens  are  closed  at  the  bottom  and 
on  all  four  sides,  leaving  only  the  open  top  for  the  escape  of  air 
The  dust-laden  air  enters  the  case  below  the  screens  and  passes 
upward  through  them.  The  dust  is  screened  out  during  passage 
through  the  cloth  screens.  The  cloth  used  is  woven  very  closelv 
so  as  to  retain  the  finest  of  dust,  but  to  permit  free  passage  of  the 

The  screens  are  cleaned  by  vibrating  them  by  means  of  a 
hand  lever  which  strikes  an  anvil  block  that  is  fastened  onto  the 
channel  iron  which  supports  the  screens.  This  vibration  In 
.he  dust  Clingiug  to  the  inside  of  the  cloth  and  dlop!  h  ilh: 
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liO[)peis  below.  Ihe  mill  must,  of  course,  be  shut  down  during' 

cleaning. 

In  grinding  powdered  soap,  seasons  of  the  year  and  air  con¬ 
ditions  affect  not  only  the  grinding  itself  but  the  dust  collecting 
system.  Summer  heat  and  excessive  humidity  greatly  reduce  the 
output.  Winter  air  is  ideal  for  proi)er  grinding.  Soap  should 
never  lx*  ground  at  a  temperature  above  125 °F.,  since  higher 
temperatures  cause  the  soap  to  become  less  brittle,  and  therefore 
more  difficult  to  reduce  to  fineness. 

After  the  soap  has  been  ground,  it  should  be  packaged  im¬ 
mediately  into  small  containers  to  allow  it  to  cool  to  room  temper¬ 
ature  as  quickly  as  possible.  It  is  even  advisable  to  fill  the  powder 
into  100  lb.  cotton  bags  and  allow  it  to  cool  off  before  packing  in 
barrels.  If  a  powdered  soap  is  packed  when  the  tenqxrature  or 
humidity  are  high,  the  soap  may  become  rancid  and  turn  brown, 
especially  in  the  center  of  the  barrel.  As  already  observed. 
Castile  soap  has  been  known  to  change  its  composition  so 
rapidly  as  to  char  in  the  barrel.  Powdered  s(japs  should  be  pack¬ 
aged  in  containers  which  permit  some  ventilation.  Air-tight  or 
very  large  containers  made  of  metal  are  not  desirable.  Ordinary 
paper-lined  wooden  barrels,  properly-woven  cotton  bags  or  four 
l)ly  paper  bags  are  the  best  shipping  packages. 


Medicated  Soaps 

WHEN  used  in  the  field  of  therapeutics,  soap  serves  mainly 
as  an  external  application,  with  or  without  the  addition  of 
other  substances  to  give  it  medicinal  properties.  There  are  also 
limited  uses  for  soaps  in  the  field  of  medicine  for  application  to 
mucous  membranes  and  for  internal  purposes.  Tooth  soa[)S,  for 
example,  still  find  extensive  use  in  certain  countries,  and  the 
majority  of  tooth  powders  and  tooth  pastes  on  the  market  emplo\ 
soap  in  their  formulas.  Soai)  is  included  not  only  because  of  its 
cleansing  qualities,  but  l)ecause  it  is  held  to  possess  beneficial 
action  on  the  teeth  and  gums  during  the  brushing.  Inirthermore, 
it  acts  as  a  lubricant,  and  thereby  tends  to  le.s.sen  brush  injury  to 
the  gum  and  gum  margins.  It  has  been  stated  that  the  use  of 
soap'’ in  dentifrices  has  a  curative  effect  in  trench  mouth  and 
renders  inactive  Vincent’s  siiirochete,  which  causes  this  disease. 
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In  other  cases,  soap  is  employed  as  an  addition  to  laxatives, 
and  also  in  enemas  as  a  lubricant  and  internal  cleansing  agent. 
In  cases  of  poisoning,  especially  by  acids,  soap  is  valuable  as  an 
emergency  antidote.  It,  furthermore,  finds  wide  use  as  an  addi¬ 
tion  to  pills  and  tablets  of  various  composition. 

As  a  medicinal  agent  by  itself,  soap  not  only  possesses  cleansing 
power,  but  has  other  properties  of  therapeutic  value.  It  may  be 
classed  as  a  softening  agent  for  the  epidermis,  as  an  agent  for  the 
removal  of  parasites  from  the  skin,  as  an  agent  for  the  inhibition 
of  certain  bacterial  growths,  and  as  a  dispersing  agent  for  the 
allaying  and  limiting  of  inflammation  and  swelling;  of  the  skin 
and  tissues. 

The  property  of  soap  of  removing  grease  from  the  skin  plays 
a  very  important  part  in  skin  hygiene  and  beautification.  1  he  skin 
is  exposed  constantly  to  the  soot  and  dirt  present  in  the  atmos¬ 
phere.  When  this  dirt  deposits  on  the  outer  covering  of  the 
body,  much  of  it  remains  fixed  and  is  covered  with  the  greasy 
secretions  of  the  skin.  In  certain  cases  it  enters  the  pores,  where 
it  is  difficult  to  dislodge  the  de^Kisit.  Water  alone  could  not  pos¬ 
sibly  remove  this  greasy  coating.  The  detergent  action  of  soap 
is  necessary  to  loosen  the  dirt.  In  doing  this,  it  also  removes 
obstructions  in  the  pores  of  the  skin,  held  in  place  by  the  greasv 
exudations,  and  i)ermits  the  pores  to  function  normally.  Soap 
removes  the  products  of  perspiration  which  are  deposited  on  the 
skin.  By  its  cleansing  action  in  removing  foreign  matter,  the 
functions  of  the  skin  can  carry  on  normally.  It  is  also  probable 
that  bacteria  and  fungus  deposits  are  removed  mechanically  in 
the  washing  process. 


In  cases  where  an  abiK^rmal  amount  of  grease  is  present  on 
the  skin,  disorders  of  the  skin  may  result.  The  action  of  soap 
in  such  cases  plays  an  important  therapeutic  role.  Certain  indi¬ 
viduals  who  have  these  skin  disorders,  give  the  appearance  of 
their  faces  having  been  smeared  with  grease.  In  such  conditions, 
the  action  of  the  soap,  especially  a  soap  which  i^ossesses  a  high 
grease  emulsifying  property  and  with  an  excess  of  alkali,  or'^a 
luiuid  soap  containing  a  high  percentage  of  alcohol,  may  exert 
a  curative  action.  Then  again,  there  are  cases  where  excessive 
perspiration  of  the  hands,  the  feet,  or  the  armpits  requires  fre- 
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quent  application  of  soap  to  remove  the  products  carried  to  the 
skin  surface  by  perspiration,  and  which  set  up  irritation  and 
chafing"  if  not  removed.  Soap,  having  an  alkaline  reaction, 
neutralizes  these  waste  products  which  are  usually  acid,  and  helps 
to  keep  the  skin  in  a  healthy  condition.  A  further  function  of 
soap  is  in  the  shampooing  of  the  hair,  especially  greasy  hair. 
In  such  cases,  soap  is  indispensable  in  the  removal  of  waxy  and 
greasy  deposits. 

As  a  softening  agent  for  the  epidermis,  soap  acts  in  two  ways. 
It  first  removes  the  greasy  and  crusty  outer  layer  on  the  skin, 
and  then  softens  the  newdy  exposed  skin,  thus  putting  it  in  good 
shape  to  take  up  medication.  If  the  part  of  the  skin  to  be 
treated  had  not  first  been  thoroughly  washed  with  soap,  the 
medication  applied  in  salve  or  liquid  form  would  not  be  able  to 
reach  the  skin  as  readily,  or  in  certain  cases  not  at  all.  The  effects 
on  the  skin,  therefore,  of  soap  and  water  prior  to  the  application 
of  the  medicine,  make  it  desirable  to  use  soap  in  various  ways  in 
certain  medicaments  designed  for  the  treatment  of  skin  disorders. 

The  anti-parasitic  action  of  soap  is  best  illustrated  in  the 
treatment  of  fungus  diseases  of  the  skin.  Here  again  the  “peel¬ 
ing”  action  of  the  soap  can  be  taken  advantage  of  to  attain  the 
desired  results.  When  the  skin  is  infected  with  fungi,  they  are 
usually  located  in  the  outer  layer  of  the  skin,  but  are  usually 
imbedded  deeply  enough  so  that  the  usual  surface  application  of 
the  fungicides  or  antiseptics  cannot  reach  them.  It  is,  therefore, 
customary  first  to  bathe  the  parts  well  with  a  soap  of  a  suitable 
composition  to  peel  off  the  outer  layer  of  the  skin.  Then  when 
the  medicament  is  applied,  it  contacts  the  fungi  and  has  an  oppor¬ 
tunity  to  exert  its  fungicidal  action. 

There  is  much  material  in  the  literature  regarding  the  disin¬ 
fecting,  antiseptic  and  germicidal  action  of  soap.  Let  it  be 
pointed  out,  first  of  all,  that  it  has  been  customary  in  the  past  to 
over-estimate  these  germicidal  properties  of  soap.  It  is  true 
that  many  surgeons  prefer  a  mixture  of  soap  and  alcohol  to 
cleanse  the  hands  before  operating.  In  this  case,  however,  the 
mechanical  action  of  the  brushing  aids  in  rendering  the  hands 
surgically  clean,  helping  to  remove  bacteria  on  the  surface  ot 
the  skin.  This  does  not  mean,  however,  that  bacteria  which  may 
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have  penetrated  the  skin  are  removed.  For  this  reason,  and  in 
order  to  add  to  the  germicidal  value  of  soap,  it  has  been  attempted 
to  add  substances  which  have  more  effective  germicidal  action. 
Unfortunately,  many  of  these  substances  are  not  stable  m  the 
presence  of  soap  and  suffer  decomposition,  thereby  adding  no 
disinfecting  value  whatsover  to  the  soap.  There  are,  however, 
certain  compounds,  which  have  been  shown  to  be  effective.  Kven 
through  the  use  of  soaps  containing  these  substances,  it  should 
be  ])ointed  out  that  they  are  not  always  effective  against  bacteria 
in  the  tissues  because  of  inability  to  reach  them.  Another  impor¬ 
tant  feature  about  the  use  of  germicidal  soaps  is  the  concentration 
at  which  they  are  used.  Care  should  be  taken  to  direct  that  the 
parts  to  be  treated  be  thoroughly  lathered  for  a  sufficient  length 
of  time  in  order  to  secure  the  benefit  of  any  germicidal  action. 

Klarman*  has  shown  that  with  the  exception  of  pure  coconut 
oil  soap,  soaps  possess  no  or  little  antibacterial  properties.  As 
just  indicated,  many  surgeons  use  a  mixture  of  soap  and  alcohol 
to  cleanse  the  hands.  Mercuric  Iodide  Soap,  under  the  name  of 
Germicidal  Soap,  has  also  been  used  extensively  for  this  purpose. 
Other  additions  to  impart  germicidal  action  have  proved  ineffec¬ 
tive.  Recently,  however,  a  new  synthetic  phenol  2,2^  dihydroxy- 
3, 5, 6-3\5^-6^-hexachloro-diphenyl-methane**,  known  as  G-11, 
has  proved  effective  in  reducing  the  bacterial  flora  of  the  human 
skin.  We  will  comment  on  the  use  of  G-1 1  in  soap  later  on. 

Soai)s  possessing  disinfecting  properties  are  of  some  value  in 
cases  where  skin  diseases  cause  the  discharge  of  pus.  In  cases 
of  sui)puration,  bacteria  are  spread  over  healthy  parts  of  the 
skill  and  are  apt  to  develop  and  spread  the  disorder  to  other  parts 
of  the  body  unless  they  are  removed,  preferably  with  a  disin¬ 
fecting  soap.  Frequent  bathing  with  soap  and  water  appears 
to  be  the  most  convenient  way  of  handling  this  situation. 

Soap  by  Itself  serves  as  a  dispersing  agent  in  certain  prepara¬ 
tions.  It  IS  used  frequently  in  soap  plasters  for  local  application, 
to  prevent  the  spread  of  inflammation  of  the  skin  and  tissues' 
Another  well-known  use  in  this  category  is  as  a  constituent  of 
l^nents  for  external  application  to  sprains,  strains,  muscular 


*Klarinan,  E.  G.  Antibacterial  ProDerties  “a  ii  « 

107-109,  111,  113,  115.  "Perties  of  Soaps—  Soap”  9,  No.  12  (1933)  p.  23-27, 

** William  S.  Gump,  U.  S,  Patent  2,2.50,480. 
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rheumatism  and  other  aches.  Quite  large  (jiiantities  are  used 
for  this  purpose. 

1  he  di.scussion  up  to  this  [wint  has  1)een  restricted  mainly  to 
the  therapeutic  properties  of  ordinary  soaps.  A  true  medicated 
soap,  however,  is  one  in  which  a  medicament  is  purposely  com¬ 
bined  with  soaj)  in  order  to  give  medicinal  properties  to  the 
finished  soap. 

Medicated  soa])s  may  be  sold  as  liquid  soaps,  paste  soaps, 
milled  soaps  or  cold  made  soaps.  By  far  the  largest  numher 
appear  as  milled  soaps,  because  it  is  more  convenient  to  incorpor¬ 
ate  the  medicaments  on  the  mill.  There  is  no  ])articular  difficulty 
in  making  the  soap  base,  and  it  is  quite  customary  to  use  tallow 
soap  chips  for  medicated  milled  soaps.  In  the  case  of  liquid 
soaps,  the  ordinary  coconut  oil  liquid  soap  is  used;  for  paste 
soaps,  the  ordinary  coconut  oil  liquid  soap  is  used.  For  paste 
soaps,  bases  on  the  order  of  shaving  cream,  which  are  superfatted, 
lend  themselves  well  to  the  addition  of  medicinal  ingredients, 
ddiese  are,  however,  quite  expensive  and  paste  soap  finds  only 
limited  use  in  this  field.  In  merchandising  soaps,  it  has  become 
customary  to  refer  to  them  by  the  name  of  the  medicament  such 
as  sulfur  soap,  mercuric  iodide  soap,  etc. 

Alkali  and  Acid  Soai>s 

AS  we  have  already  indicated,  it  is  sometimes  advisable  to  use 
soaps  with  a  comparatively  high  alkali  content  for  the  treat¬ 
ment  of  certain  diseases  of  the  skin  where  there  is  excessive  oil¬ 
iness.  These  soaps  of  course  find  only  a  limited  use.  Various 
alkalis  are  used  as  additions,  but  the  most  popular  soap  of  this 
kind  is  one  which  contains  4  per  cent  of  sodium  and  potassium 
carbonate.  In  others,  additions  as  high  as  5  per  cent  of  tnsodium 
phosphate  are  used.  In  still  other  cases,  triethanolamine,  which 
has  strong  basic  properties,  has  been  added  to  the  soap  in  order 
to  increase  its  alkalinity. 

In  making  a  medicated  soap  which  contains  added  acid,  it  is 
customary  to  add  one  of  tlie  weaker,  solid  acids  in  iiowdered 
form  to  a  milled  soai).  The  more  common  acids  used  arc  benzoic 
acid  boric  acid,  salicylic  acid  and  its  esters,  especially  salol. 
These  acids,  when  added  to  a  milled  soap  in  small  percentage, 
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will  not  readily  decompose  the  soap,  and  therefore,  make  a  more 
stable  product.  J  hey  cannot  be  used  in  litjuid  or  cream  soaps. 


Carbolic  Soaps 

^IIE  terms  “carbolized,”  “carbolic”  or  “carbolated,”  when 
applied  to  soap,  indicate  the  presence  of  phenols.  Because  a 
soap  is  termed  a  “carbolic  soap”  does  not  necessarily  mean  that 
it  contains  carbolic  acid.  We,  therefore,  define  a  carbolic  soap 
as  one  that  contains  at  least  3  [)er  cent  phenol  or  the  higher 
homologues  of  phenol  calculated  as  cresol.  Redistilled  commercial 
cresylic  acids  (tar  acids)  may  be  used  in  a  soap  termed  “carbolic”, 
provided  they  do  not  increase  the  coal-tar  hydro-carbon  content 
of  the  soap  to  more  than  0.5  per  cent. 

By  defining  a  carbolic  soap  in  this  manner,  it  is  possible  for 
a  soap  manufacturer  to  take  advantage  of  the  fact  that  the  higher 
homologues  of  phenol  like  cresols  and  xylenols  are  more  desirable 
additions  than  carbolic  acid,  d'hese  phenols  are  less  poisonous, 
possess  a  higher  pheiKjl  coefficient  or  disinfectant  value,  and  are 
more  stable  in  soaj)  than  carbolic  acid  itself.  It  is  for  this  reason 
that  they  are  used  most  generally.  Carbolic  soaps  are  sold  widely 
not  only  in  the  United  States,  but  also  in  other  countries,  especial¬ 
ly  the  British  Isles  and  Uanada.  d  he  phenols,  added  to  liquid, 
solid  or  cream  soaps,  impart  disinfecting  value  to  the  soap  when 
used  correctly.  It  is  most  satisfactory  in  the  case  of  a  milled 
soap  to  add  the  coloring  matter  and  phenol,  with  perfume  if  de¬ 
sired,  in  the  amalgamator.  Cold-made  soaps  and  floating  soaps 
may  also  be  carbolized.  The  addition  of  the  phenols  has  a  tend¬ 
ency  to  soften  the  soap,  and  for  this  reason,  it  is  desirable  to 
use  a  higher  titre  stock  for  milled  or  cold-made  soaps.  Other 
I)henohc  products  like  thymol  and  resorcinol  are  also  added  to 
soaps,  but  these  are  not  sold  in  any  volume. 

Formaldehyde  Soaps 

pC)R.\I ALDEHYDE  soaps  liave  not  become  very  iK)pnlar  clue 
to  tlie  fact  that  the  addition  of  tliis  chemical  to  soap  does 
not  g.ve  a  stable  product.  To  overcome  this  deficiency,  various 
componnds  of  formaldehyde  have  been  put  on  the  n.arket  fron, 
to  tnne,  as  soap  additions  to  produce  a  suitable  .nedicated 
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soap.  On  the  American  market,  particularly,  there  is  no  soap  of 
this  kind  which  has  found  favor  either  with  the  public  or  the 
medical  profession. 


A 


Compound  G-11  Germicidal  Soap 

S  indicated  above.  Compound  G-11,  a  new  synthetic  phenol, 
is  effective  in  producing  a  stable  germicidal  soap.  Iraub, 
Newhall  and  Fuller,*  as  well  as  others,  after  careful  invest  ga- 
tions,  obtained  striking  results  in  reducing  and  maintaining  low 
bacterial  counts  on  the  skin  surfaces  when  soap  incorporating 
this  compound  was  used  daily.  Ihey  used  a  milled  soap  into 
which  was  incorporated  two  per  cent  of  the  chemical.  Ihis  is 
done  readily  in  milled,  liquid  or  paste  soaps  by  adding  it  to  the 
amalgamator  or  mixing  it  thoroughly  into  the  liquid  or  paste. 
Through  its  use  a  very  low  bacterial  count  on  the  hands  and 
forearms  was  maintained,  and  patch  tests  showed  no  sensitivity 
of  the  skin,  indicating  G-11  to  be  non-irritating.  The  investi¬ 
gators  concluded  that  G-11  Germicidal  Soap  is  useful  to  surgeons 
in  shortening  pre-operative  scrub-up  procedures  including  the 
elimination  of  germicides,  alcohol  and  iodine  rinses.  It  is  also 
suggested  that  this  soap  acts  as  a  protection  against  skin  infec¬ 
tions  sometimes  picked  up  in  barber  shops  and  beauty  pailors, 
and  against  hair  follicle  infections  from  contaminated  cutt.ng 

oils. 

Mercury  Soaps 

Due  to  the  fact  that  some  mercury  salts  possess  germicidal 
powers,  it  is  natural  that  they  should  be  used  in  soaps  to  add 
germicidal  value.  Formerly,  mercuric  chloride  or  ° 

mercury  was  added  to  soap,  but  it  was  soon  discovered  that  this 
salt,  while  possessing  bactericidal  value,  is  decomposed  by  t  e 
soap  base.  Bichloride  of  mercury  soaps  turn  gray  and  quick  > 

lose  their  germicidal  value. 

Uc  therefore  replaced  the  use  of  the 

Other  mercury  salts  ha\e,  tnereio  ,  p 

bichloride  to  make  mercury  soaps.  One  salt  ;;  ““ 

the  germicidal  strength  of 

is  stated  that  one  part  of  mercury  o.xycyamde  to  laOO  (laits 

*Surg«y,  Gynecology  &  Obstetrics- Vol.  79  (1944)  PP.  205-.16. 
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soap  is  an  effective  disinfecting  soap.  In  drawing  this  conclusion, 
it  is  assumed  that  in  washing  the  hands  the  cake  soap  is  diluted 
in  water  about  one  part  to  six. 

The  most  widely  sold  mercury  soaps  on  the  market  are  the 
mercuric  iodide  soaps.  These  soaps  are  usually  marketed  as  a 
blue-colored  milled  soap  in  a  flat,  square  cake.  1  he  content  of 
mercuric  iodide  is  either  1  or  5  per  cent.  They  have  enjoyed 
popularity  with  the  medical  profession  and  are  used  f|uite  ex¬ 
tensively. 

To  make  mercuric  iodide  soap,  it  is  necessary  first  to  dissolve 
the  red  mercuric  iodide  in  a  mixture  of  potassium  iodide  and 
water.  To  do  this  advantageously,  50  parts  of  mercuric  iodide, 
37^  parts  of  potassium  iodide  and  25  parts  of  hot  water  are 
used  most  generally.  The  potassium  iodide  is  dissolved  in  the 
water  and  the  mercuric  iodide  is  then  added  to  this  solution.  The 
mass  is  stirred  until  dissolved  and  then  strained.  This  solution  of 
mercuric  iodide  is  added  in  the  amalgamator  together  with 
color  and  perfume  for  the  manufacture  of  a  milled  soap.  It 
may  also  be  used  in  the  crutcher  in  cold-made  soaps. 

Peroxide  Soaps 

JT  is  doubtful  whether  peroxide  soaps  contain  any  appreciable 
percentage  of  hydrogen  peroxide  when  they  reach  the  con¬ 
sumer,  even  though  these  soaps  still  have  a  popular  appeal.  The 
usual  additions  to  soaps  of  this  kind  are  calcium  peroxide,  zinc 
peroxide,  magnesium  peroxide  and  sodium  perborate.  These 
per  salts  are  added  to  the  amalgamator,  and  in  the  presence  of 
moisture,  form  hydrogen  peroxide.  This  breaks  down  in  turn  to 
liberate  free  oxygen,  which  bleaches  the  soap  white  and  makes 

an  attractive  dead  white  bar;  especially  if  titanium  dioxide  is 
also  added. 


Sulfur  Soaps 

gINCE  sulfur  is  used  quite  extensively  in  ointments  for  skin 
troubles,  it  is  only  natural  that  it  should  also  be  used  in 
medicinal  soaps.  The  most  common  addition  to  soap  base  for 
sulfur  soap  is  flour  and  flowers  of  sulfur.  These  soaps  are  gen¬ 
erally  colored  yellow  and  contain  from  3  to  10  per  cent  sulfur 
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More  recently,  in  tlie  destructive  distillation  of  certain  coal, 
and  in  tlie  recovery  and  refining  of  coal  tar,  a  colloidal  sulfur  in 
licjuid  foi  in  has  made  its  appearance  for  use  in  producing  sulfur 
soaps.  Sulfur  in  this  form  is  held  to  he  more  active  and  offers 
more  of  a  sales  point  for  treating  skin  troubles  with  sulfur  soap 
than  is  the  case  with  the  ordinary  forms  of  sulfur. 


Animal  Soaps 

\  VARIOUS  medicated  soaps  made  specifically  for  use  on  dogs, 
hor.ses,  and  farm  animals  are  on  the  market.  These  fall  into 
several  of  the  classes  of  soajis  designed  for  humans,  especially  in 
the  tar  and  carholated  varieties,  and  are  likewise  used  chiefly  as 
part  of  the  treatment  of  certain  skin  diseases.  Some  of  them 
are  combination  medicated  and  insecticidal  soaps.  Then  there 
arc  the  strictly  insecticidal  soaps,  many  of  which  have  come  on 
the  market  during  the  past  few  years.  These  are  in  bar,  liquid, 
and  powdered  form.  They  sometimes  contain  extractives  of 
py rethrum  or  derris,  and  are  recommended  chiefly  for  killing 
fleas  on  dogs.  The  powdered  items  may  contain  pyrethrum  or 
derris  powder  mixed  with  j)Owdered  soap.  DDT  is  also  used. 

In  all  these  j)roducts,  however,  the  pyrethrins  of  the  pyrethrum 
and  the  rotenone  of  the  derris  root  tend  to  break  down  under 
the  action  of  the  alkali  [)resent  in  the  soap.  This,  of  course,  may 
destroy  the  insecticidal  properties  which  these  soaps  might  have 
had  when  newly  manufactured.  When  insecticide  claims  are 
made  for  them  on  the  label,  there  is  danger  of  running  into  dif¬ 
ficulties  with  the  Food  and  Drug  .Admini.stration  if  they  do  not 
fulfill  these  claims  when  used  as  directed.  Where  insect  killing 
jiower  is  claimed,  they  come  under  the  Insecticide  Act  of  1947,  the 
same  as  any  other  insecticide  jiroduct,  and  manufacturers  are 
liable  for  label  claims. 


Superfatted  Soaps 

SUPERFATTED  soaiis  may  be  said  to  he  on  the  border  line 
between  Iteanty  soaps  ami  nie<licate<l  soaps.  There  is  no 
iinestioning  tlie  fact  that  sn|K;rfatte(l  soaps  are  milder  than  those 
which  contain  an  excess  of  alkali.  The  s.iperfatting  „t  soa,is 
may  he  carried  on  in  one  of  two  ways.  In  the  niannfactnre  ot 
certain  soa],  preparations,  it  is  more  advantageous  to  snperfat 
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soaps  1)\  the  addition  of  a  mineral  or  other  acid,  so  as  to  set 
free  a  specified  proportion  of  free  fatty  acids.  This  method  is 
not  used  extensively,  however. 

The  second  method  is  to  add  the  superfatting  agent  to  the 
soap  base  in  the  mill  or  in  the  mixer.  The  more  common  super- 
fatting  agents  used  are  olive  oil,  coconut  oil,  lanolin,  waxes  like 
beeswax,  China  wax  or  spermaceti;  lanolin  is  used  most  often. 
Other  additions,  while  they  are  not  true  fatty  bodies,  consist  of 
cholesterin,  lecithin,  and  casein.  In  adding  casein,  it  is  first  put 
into  solution  by  the  addition  of  a  salt  or  acid  in  the  usual  manner. 
Casein  is  amphotheric  in  nature,  that  is  to  say  it  acts  either  in  an 
acid  or  basic  capacity,  neutralizing  either  acid  or  alkali. 

The  amount  of  superfatting  agent,  to  be  added  to  a  soaj). 
depends  upon  the  composition  of  the  soap  desired,  its  appear¬ 
ance  and  the  cost  of  the  superfatting  agent;  0.5  i>er  cent  to  5 
or  more  per  cent  may  be  used.  Sujier fatted  soaps  in  general  do 
not  lather  as  well  as  neutral  or  slightly  alkaline  soaps.  Their 
names  are  usually  determined  by  the  superfatting  agents  which 
are  added,  although  in  many  cases  they  are  given  names  which 
indicate  special  properties.  They  find  use  particularly  by  people 
with  very  sensitive  or  excessively  dry  skins. 


Tar  Soaps 

AR  SOAPS  may  be  made  with  tars  derived  from  the  de¬ 
structive  distillation  of  coal  or  wood.  Coal  tars  may  l:e 
divided  into  three  classes,  first  those  containing  acids,  which  are 
soluble  in  alkalis  like  phenols;  second,  those  free  from  acids,  that  is 
comj)oiinds  from  which  the  (juinoline  and  pyridine  may  be 
extracted  with  mineral  acid,  leaving  behind  a  residue  of  hydro- 
cai bons  like  benzol,  naphthalene,  anthracene,  phenanthrene  and 
their  homologs.  These  hydrocarbons  can  be  obtained  in  the  pure 
state  by  their  further  distillation  and  used  directly  in  soap.  And 
finally  there  is  the  tar  itself  which  is  the  residue  in  the  still. 

In  the  case  of  wood  tar,  a  product  is  obtained,  which  contains 
high-boiling  hydrocarbons,  phenols,  phenol  ethers,  various  ter- 
penes,  formic,  acetic  and  racemic  acid.  While  it  has  been  at¬ 
tempted  to  add  the  crude  coal  tar  or  wood  tar  directly  to  soap  the 
resulting  product  is  not  suitable  for  general  use. 
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By  the  destructive  distillation  of  pine  wood,  a  special  soap 
maker  s  grade  of  pine  tar  oil  of  complex  composition  is  obtained. 
In  re-distilling  this  product,  a  limpid,  pleasant  smelling  product  is 
derived,  which  is  a  favorable  addition  to  either  cold-made,  milled 
or  liquid  soaps.  Pine  tar  soaps  have  been  popular  for  some  years, 
being  used  particularly  for  shampooing  the  hair.  The  usual  addi 
tion  of  pine  tar  is  about  5  per  cent,  and  the  soaps  are  colored 
dark  brown  or  black. 


Foot  Soaps 

'POOT  SOAPS  enjoy  a  perceptible  volume  in  the  field  of  medi- 
^  cated  soap.  Due  to  the  great  amount  of  publicity  received 
by  a  popular  brand,  borax,  iodine  and  bran  are  favored  additions. 
It  is  to  be  doubted  whether  these  additions  are  of  much  value 
over  the  use  of  any  milled  soap  for  this  purpose.  The  directions 
call  more  particularly  for  soaking  the  feet  in  a  fairly  concentrated, 
tepid  solution,  made  from  the  soap  and  water,  for  10-15  minutes 
and  then  wiping  the  feet  dry.  Under  these  conditions  any  soap 
tends  to  ease  aching,  tired  feet.  The  psychology  of  a  foot  soap 
continues  to  be  good. 

Other  Medicated  Soaps 

From  time  to  time,  medicated  soaps  containing  various  other 
medicinal  ingredients  have  appeared  on  the  market.  Ichthyol, 
camphor,  iodine,  salol,  tannin,  iodoform,  witch  hazel,  and  mineral 
oil  (termed  cold  cream)  have  been  added  to  various  soaps  to  give 
them  medicinal  or  cosmetic  properties.  Varying  percentages  of 
from  1  to  10  per  cent  have  been  used.  None  of  these  soaps  have 


enjoyed  popularity  for  any  great  length  of  time. 

More  recently,  vitamin  and  hormone  products  have  been  added 
to  soap  with  the  idea  that  they  would  convey  the  benefits  of  these 
products,  which  are  usually  taken  internally,  through  contact 
with  the  skin.  In  handling  such  items,  however,  and  making 
claims  for  them,  it  is  important  that  manufacturers  be  certain 
of  their  grounds  because  it  is  questionable  whether  or  not  these 
products  act  in  the  medium  of  soap  as  a  carrier  upon  application 

to  the  skin. 

It  is  well  to  bear  in  mind  that  under  the  Food,  Drug  and 
Cosmetic  Law  and  Insecticide  Act,  soaps  do  not  fall  within  the 
scope  of  the  law  until  special  properties  through  beauty  claims 
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medication  or  germicidal  values  are  claimed  for  them  on  the 
wrapper.  Such  claims  are  closely  scrutinized  by  the  government 

agencies  which  enforce  these  laws. 

Laundry  Soaps  —  Potash  Soaps 

T  AUNDRY  soaps  are  consumed  in  tremendous  quantities  in 

-L  the  household.  By  laundry  soap  is  meant  soap  used  m  Ue 
home  for  laundering,  cleaning,  and  dish-washing.  Laundry 
soaps  differ  from  toilet  soaps  in  that  they  are  usually  made  of 
lower  grade  materials,  and  are  either  built  up  or  filled  with 
products  which  add  to  the  detergent  power  of  the  pure  soap 
itself.  Laundry  soap  manufacturing  methods  do  not  differ  essen¬ 
tially  from  those  already  described  for  general  soap  making. 
Laundry  soaps  are  generally  made  by  the  full-boiled  process, 
although  the  cold-made  and  semi-boiled  methods  are  used  also. 
It  is  not  necessary  to  describe  specifically  methods  for  manufac¬ 
turing  laundry  soaps  because  these  have  already  been  covered 
in  a  previous  chapter. 

Laundry  soaps  fall  into  several  different  classes ;  cake  or  bar 
soaps,  made  from  yellow,  wdiite,  floating  or  mottled  soap  bases ; 
chip  soaps  consisting  either  of  filled  or  unfilled  chips;  soap 
powders  and  granular  soaps  consisting  of  mixtures  of  soap  and 
alkalis  processed  by  different  methods,  and  scouring  powders 
which,  while  they  seldom  contain  very  much  soap,  are  used  ex¬ 
tensively  for  cleansing  purposes.  As  potash  soaps  are  really  soft 
soaps  used  for  cleansing,  we  will  include  these  in  the  category 
of  laundry  soaps. 

White  Laundry  Soap 

TN  the  past  years,  the  yellow  laundry  bar  was  the  most  popular 
of  laundry  soaps.  Its  sale,  however,  has  been  exceeded  by 
the  white  laundry  bar.  Today  much  more  white  laundry  tallow 
soap  is  on  the  market  than  yellow.  White  laundry  soap  is  usually 
made  as  a  boiled  tallow  soap,  the  kettle  being  charged  with  a 
medium  light  tallow  and  coconut  oil  together  with  other  oils  and 
fats,  depending  on  market  conditions.  About  30  per  cent  of  the 
charge  is  coconut  oil  and  the  remainder  is  tallow  and  light-colored 
grease.  The  method  of  boiling  has  already  been  described  in  the 
previous  chapter  “Soap  Making  Methods”  under  “Full-Boiled 
Soaps.” 
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After  tlie  soap  has  been  made  and  settled  in  the  kettle,  700 
lbs.  of  a  base  soap  are  pumped  into  the  crutcher  and  400  lbs.  of 
silicate  of  soda  arc  crutched  into  the  base  with  4  to  8  ounces  of 
an  inexpensive  perfume.  When  the  mixture  of  soap  and  silicate 
of  soda  is  dropped  into  the  frame,  the  temperature  should  not 
exceed  160  h.  and  may  be  as  low  as  140°h.  Ibis  proportion 
of  soap  and  silicate  produces  a  cake  containing  approximately 
45  per  cent  anhydrous  soap.  It  is  ix)ssible  to  run  this  down  to 
25  or  v50  per  cent  by  reducing  the  amount  of  soap  base  and 
increasing  the  amount  of  silicate  of  soda.  After  the  soap  has 
cooled  in  the  frames,  it  is  strip[)ed,  slabbed,  cut  into  cakes 
and  pressed  in  the  usual  manner. 

Yellow  Laundry  Soap 

XAb-LLOW  lauiulry  bar  soap  is  made  in  a  manner  very  similar 
to  that  just  described  under  “White  Laundry  Soap.”  The 
chief  difference  lietween  a  white  and  yellow  laundry  bar  is  the 
content  of  rosin  in  the  yellow  bar.  The  addition  of  rosin  is 
desirable  as  it  increases  lathering  and  cleansing  qualities  of  the 
soap,  if  not  used  in  excess.  Yellow  bars  have  lieen  made  which 
contained  as  high  as  50  i>er  cent  rosin  in  the  total  fat  charge. 
This  is  hardly  desirable  since  excessive  amounts  of  rosin  make 
the  soap  too  sticky,  cause  it  to  dissolve  more  rapidly  and  make 
the  soap  difficult  to  rinse  out  in  hard  water  causing  stains.  From 
25  to  30  per  cent  rosin  in  the  fat  change  gives  a  better  product. 

Yellow  laundry  soaps  generally  contain  a  higher  percentage 
of  anhydrous  soap  than  white  laundry  soaps.  The  reason  for 
this  is  that  the  softer  body  of  the  rosin  soaps  makes  it  impractical 
and  inadvisable  to  add  as  much  silicate  or  other  builder  as  may 
be  used  in  white  laundry  soap.  An  excessive  amount  of  builder 
crystallizes  out  of  the  soap  and  causes  the  bar  to  become  frosted 
and  unattractive.  Sodium  silicate,  soda  ash  and  borax  are  used 
for  building  yellow  laundry  soaps.  Of  these,  sodium  silicate  is 
the  most  convenient  to  use.  In  lower  grades  of  yellow  laundry 
soap  an  excessive  amount  of  silicate  is  sometimes  used,  causing 
this  product  to  be  classed  as  a  filler  ratlwr  than  as  a  builder  when 
used  in  excess.  In  a  well-made  laundry  bar,  25  to  35  per  cent  of 
silicate  of  soda  is  a  suitable  addition. 
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Naplillia  Soaps 

TN  certain  cases,  household  and  laundry  bar  soaps,  eithei  yellow 
i  or  white,  are  sold  as  “Naphtha  Soaps.”  There  has  been  much 
discussion  regarding  the  efficacy  of  naphtha  included  in  these 
soaps,  h'roni  time  to  time,  regulatory  bodies  have  given  defini¬ 
tions  as  to  the  amount  of  naphtha  which  must  he  contained  in 
the  .soap  to  term  it  naphtha  soap.  If  the  amount  of  naphtha  is 
sufficientlv  great,  it  undoulitedly  adds  to  the  detergent  value  of 
the  soap.  When  the  dispute  over  naphtha  arose,  the  U.  S.  Federal 
frade  Commission  ruled  that  in  order  to  be  termed  “Naphtha 
at  least  1  i)er  cent  of  this  hydrocarl^on  must  be  present  in  the  soap 
at  the  time  it  is  sold  to  consumers.  In  order  to  live  up  to  this 
stipulation,  it  is  necessary  for  the  manufacturer  of  the  soap  to 
incorjxirate  an  excess  of  naphtha  at  the  time  of  manufacture  (up 
to  1.2  per  cent).  If  the  soap  has  a  1.0  per  cent  naphtha  content 
when  used,  it  will  exhibit  good  cleaning  properties  for  certain 
laundry  purposes.  Tests  conducted  on  many  bars  of  naphtha  soap 
have  shown  that  on  go<x:l  grades  of  soap  the  naphtha  content, 
as  the  soap  is  received  by  the  consumer,  it  not  more  than  0.7 
per  cent. 

Since  naphtha  is  very  volatile  and  evaporates  rather  rapidly 
when  exposed  to  the  air,  it  must  be  added  to  the  soap  base  speedily 
and  under  suitable  conditions.  The  soap  base  for  naphtha  soap 
bars  is  the  same  as  for  ordinary  white  and  yellow’  laundry  soaps. 
Silicate  of  soda  is  used  as  a  builder  or  filler.  The  naphtha  is 
crutched  into  the  soap  at  the  lowest  possible  temperature.  The 
grade  of  naphtha  used  most  generally  is  known  as  “V.M.P.” 
grade.  Naphtha  affords  a  good  sales  point  for  laundry  soaps,  so 
the.se  .soaps  are  popular  with  the  housewife. 

Floating  Soaps 

pLOATING  soap  occupies  a  position  mid-way  between  laundry 
and  toilet  .soap.  It  is  msed  largely  as  a  bath  soap  because  of 
Its  floating  properties.  In  a  previous  chapter,  we  have  alreadv 
commented  on  the  manufacture  of  floating  soaps.  Even  when 
iise<l  solely  for  laundry  puriroses,  floating  soap  contains  little  or 
no  builder  but  consists  generally  of  pure  soai.  into  which  air 
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has  been  crutched  at  the  proper  temperature.  Floating  soaps 
maintain  their  popularity  year  in  and  year  out. 


Mottled  Soaps 


ATOTTLED  soaps,  more  often  termed  “blue  mottled  soaps,” 
have  never  been  very  popular  in  the  United  States.  How¬ 
ever,  there  is  a  localized  demand  among  certain  department  stores 
for  cake  soaps  and  chip  soaps  of  this  type.  Germans,  who  termed 
mottled  soaps  “Eschweger  Soap,”  exported  large  quantities  of 
this  soap  to  the  West  Indies  and  South  American  countries  prior 
to  the  war.  Much  of  this  export  business  was  taken  over  by 
American  manufacturers  during  the  war  years  and  there  still 
remains  an  active  export  demand  for  this  class  of  soap. 

Mottled  soaps  are  said  to  have  been  discovered  as  a  result  of 
improper' boiling  and  low-grade  materials.  In  other  words,  their 
discovery  was  accidental.  Today,  however,  they  are  produced 
from  specially  selected  stocks  and  by  a  planned  method  of  pro¬ 
cedure.  American  production  of  mottled  soaps  dates  back  40  or 
50  years,  but  they  were  made  in  Germany  and  England  many 
years  before. 

In  making  a  genuine  blue  mottled  soap,  it  is  customary  to 
employ  a  high  percentage  of  coconut  oil,  from  20  to  40  per  cent 
is  generally  used.  In  cases  where  an  imitation  blue  mottled  soap 
is  made,  however,  considerably  less  coconut  oil  is  used  and  in 
some  cases  none  whatever.  Cheap  imitation  blue  mottled  soap 
is  made  from  a  mixture  of  cottonseed  foots  and  about  15  per 

cent  tallow. 

A  successful  true  blue  mottled  soap  can  be  made  by  charging 
the  kettle  with  the  following  mixture: 


8,000  lbs.  Grease  (good  grade)  or  tallow 
2,000  lbs.  Coconut  Oil  Fatty  Acids  or 

3,000  lbs.  Coconut  Oil  Foots 

■I'lie  coconut  oil  fatty  acids  may  be  replaced  with  low-grade  cwo- 
.u.t  oil  if  desired.  To  this  charge,  after  it  has  been  sapon.hed 
with  caustic  soda,  1.5  per  cent  to  2  per  cent  of  salt,  ,n  re  form 
of  brine,  is  added.  The  amount  of  ultramarine  blue  o  be  ad de 
is  about  0.25  per  cent.  The  soap  should  be  finished  so  la 
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contains  approximately  0.2  per  cent  free 


NaOH  and  40  per  ceni 


water. 

To  carry  out  the  l)oiling  procedure,  the  tallow  or  grease  are 
first  added  to  the  kettle,  saponified  with  caustic  soda  in  the  usual 
manner,  and  the  kettle  is  grained  with  brine.  Coconut  oil  is  then 
added  and  the  saponification  is  completed.  The  kettle  is  again 
grained  with  brine.  Some  soap  makers  do  not  regard  the  use  ot 
brine  at  this  point  as  advisable  and  prefer  to  use  caustic  soda  lye 
in  its  place.  Our  experience  indicates,  however,  that  the  use  of 
brine  makes  the  process  more  certain.  The  two  brine  w'ashes  are 
followed  by  a  strong  change  in  wash.  In  making  this  strong 
wash,  a  considerable  excess  of  caustic  soda  is  advisable  because 
of  the  desire  to  have  the  proper  percentage  of  free  NaOH  in  the 
finished  soap. 

To  make  an  unfilled  blue  mottled  soap,  the  strong  lye  is  drawn 
off  and  the  kettle  is  boiled  through.  W  ater  and  the  required 
amount  of  brine  are  then  added  gradually  until  the  kettle  shows 
the  desired  percentage  of  moisture  and  salt.  The  ultra-marine, 
wetted  with  water,  is  put  into  the  kettle.  The  soap  is  then  “run.” 
This  process  consists  of  pumping  the  soap  from  the  bottom  of 
the  kettle  into  the  top  of  the  kettle  resulting  in  a  homogeneous 
mass  and  at  the  same  time  keeping  out  additional  water. 

The  final  adjustment  of  the  kettle  may  be  made  by  adding 
either  water  or  lye  with  additions  of  brine  as  necessary.  The 
soap,  at  this  point,  is  puffy,  soft-appearing  and  is  neither  open 
nor  closed.  Steam  escapes  over  the  surface  of  the  mass  from 
small  crater  like  eriqytions.  To  determine  if  the  soap  is  of  the 
proper  consistency  the  operator  takes  a  sample  on  a  good-sized 
wooden  paddle.  This  sample  should  remain  liquid  on  the  inside 
for  5  minutes.  Wdien  the  sample  is  cool,  the  mottle  in  the  soap 
should  show.  It  will  not  mottle  in  the  frame. 

When  the  soap  is  in  the  desired  condition,  it  is  immediateU 
pumped  into  frames.  These  frames  should  stand  in  a  warm  place 
for  at  least  a  week  in  order  to  facilitate  the  formation  of  the 

mottle.  Ihe  soap  is  then  cut  into  bars  or  is’ pressed  into  cakes 
and  boxed  immediately. 

In  cases  where  it  is  desired  to  fill  tlie  mottled  soap  with  silicate 
so  a,  t  le  strong  change  should  be  made  with  a  considerable 
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The  final  step  prior  to  packaging  is  the  automatic  wrapping  of  the  iiulividual  soaj)  cakes. 
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excess  of  caustic  soda  lye.  The  half-spent  lye  from  this  operation 
should  test  about  8  per  cent  free  caustic  soda  instead  of  the  imial 
6  per  cent,  which  is  customary  with  boiled  settled  soaps.  The 
reason  for  this  is  that  the  stronger  lye  will  remove  the  salt  and 
leave  the  neat  soap  witli  enough  free  alkali  to  take  care  of  the 
silicate  of  soda  which  is  added  later.  If  there  is  time,  it  is 
desirable  to  allow  the  soap  to  settle  longer  in  the  kettle.  Two 
days  settling  should  be  allowed  before  drawing  of¥  the  strong 
change  lye. 

After  the  strong  lye  has  been  run  off,  the  finishing  operation 
for  a  silicate  filled  soap  is  carried  out.  The  procedure  is  to  add 
the  required  amount  of  filling  material  directly  to  the  kettle,  and 
boil  the  mass  through  quickly.  It  is  important  that  dry  steam, 
of  sufficient  pressure,  be  employed  in  order  to  eliminate  the 
danger  of  too  great  a  dilution  with  water.  During  boiling,  the 
surface  of  the  soap  should  be  bright  and  lustrous,  with  steam 
escaping  in  numerous  places  in  rose-like  formations. 

A  sample  of  the  soap  on  a  trowel  should  be  slightly  sharp  tast¬ 
ing  to  the  tongue  and  be  plastic  in  composition.  When  the  soap 
breaks  from  the  trowel  it  should  break  off  short.  At  this  point 
the  desired  color,  either  ultramarine  blue  or  iron  oxide,  is  added, 
either  dry  or  mixed  with  water.  Four  or  five  pounds  of  ultra- 
marine  blue  per  ton  of  soap  is  the  usual  addition.  The  soap  is 
then  boiled  through  to  make  it  homogeneous  and  immediately 
run  into  frames  without  settling. 

Properly  filled  mottled  soaps  made  by  this  method  test  around 
45  per  cent  total  fatty  acids  and  44  to  45  per  cent  of  moisture. 
The  percentage  of  free  NaOH  is  about  0.5  per  cent  and  free 
carbonates  calculated  as  sodium  carbonate  alx)ut  1  per  cent. 
Should  an  insufficient  amount  f)f  free  caustic  soda  be  present  in 
the  soap,  the  whole  mass  will  be  colored  a  uniform  blue  instead 
of  being  mottled  that  is,  showing  a  blue  and  cream-colored 
marbled  effect.  If  this  blue  condition  results  after  the  boil  has 
been  stopped,  it  is  sometimes  i)ossible  to  save  the  kettle  by  boiling 
up  again,  using  a  closed  coil  and  adding  more  caustic  soda. 

In  the  case  of  eithei  a  filled  or  unfilled  mottled  soap,  the  fram¬ 
ing  should  be  carried  out  rapidly.  The  frames  should  be  warm 
when  the  soap  is  run  in.  After  the  soap  has  been  framed,  it 
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slioiilcl  he  kept  in  a  warm  room  so  that  it  will  not  cool  too 
(piickly  and  spoil  the  mottling.  This  is  usually  done  by  running 
the  frames  into  a  tightly  closed  room,  which  may  he  heated  if 
necessary.  It  is  advisable  to  allow  about  two  weeks  for  cooling 
if  possible.  1  he  finished  soap  should  be  blue  and  white  or  yellow 
and  blue,  depending  uj)on  the  quality  of  the  raw  materials. 

When  mottling  is  imitated  by  artificial  means,  rather  than  by 
s{)ecial  kettle  practice,  a  variety  of  methods  are  employed.  The 
one  resorted  to  most  frecpiently  is  the  use  of  two  crutchers.  One 
Crutcher  contains  a  full-boiled  settled  soap,  fresh  from  the  kettle 
and  filled  with  the  recpiired  amount  of  filler.  The  other  contains 
the  same  soap  to  which  the  recpiired  amount  of  blue  or  red  color 
has  l^een  added.  A  trough  from  the  outlet  of  the  first  crutcher 
empties  into  the  frame.  The  second  crutcher,  containing  the  blue 
soap,  also  has  a  trough  which  discharges  directly  into  the  first 
trough  close  to  the  outlet  of  the  first  crutcher.  By  following 
this  procedure,  the  white  or  yellow  soap  from  the  first  crutcher  is 
mixed  with  the  blue  or  red  soap  from  the  second  crutcher  as  they 
flow  into  the  frames.  As  the  two  colored  soaps  run  down  the 
trough  they  are  mixed  by  hand  using  a  short-handled,  wide 
pronged  rake.  Practice  will  produce  an  efYect  just  about  as 
pleasing  as  that  attained  by  expert  boiling  in  the  kettle. 

The  advantage  of  making  mottled  soaps  by  the  latter  method 
is  that  the  soap  does  not  require  slow  cooling,  making  results 
more  certain.  The  usual  method  of  hand  framing  soap  can  be 
employed,  the  soap  being  ready  for  cutting  in  four  or  five  days. 
Mottled  soaps  for  export  are  cut  into  various  sized  and  shaped 
bars  varying  in  dimensions  from  one  inch  square  up  to  three  or 
four  inches  square,  depending  upon  the  country  to  which  they 
are  to  be  exported.  These  bars  are  usually  hand  stamped  with  the 
trademark  as  they  pass  across  the  cutting  table. 

Riiii  and  Glued  Up  Soap 

Avery  inferior  grade  of  soap  may  be  used  by  making  a  run 
soap  and  adding  the  filler  e.g.  sodium  silicate  to  the  kettle 
(luring  saponificutioii.  The  percentage  of  fatty  acids  may  he 
decreased  to  10  per  cent,  althougli,  of  course,  a  soap  of  this  type 
shrinks  considerably  upon  exposure. 
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r„  n.aki.is  a  “gluc.l  up”  suap.  the  procedure  ".I 

making  a  settled  soap,  except  that  tl.e  soap  is  hn.shed  c  ud 
and  later  filled  in  the  crutcher.  'I'he  percentage  of  fatty  acids  ui 
a  soap  of  tills  type  is  seldom  below  50  per  cent. 


The  method  of  ‘‘gluing  up”  a  soap  is  best  illustrated  by  a 
typical  soap  of  this  character  in  which  the  kettle  is  chaiged  with 
the  following  stock. 


Jlleached  iiahn  oil 

Distilled  grease  ^  parts 

Cotton  oil  foots  stock,  63%  fatty  acid  1  part 
Rosin  parts 


The  palm  oil  is  first  run  into  the  kettle,  sajionified  and  washed 
to  extract  any  glycerine,  the  rest  of  the  fats  are  then  added  and 
finally  the  rosin.  The  soap  is  finished  and  settled  as  with  a  boiled 
settled  soap.  To  assure  success,  it  is  absolutely  necessary  that 
the  soap  settle  as  long  a  period  as  possible,  or  until  the  tempera¬ 
ture  is  about  150°F.  The  ideal  temperature  for  carrying  out  the 
’‘gluing  up”  process  is  140°F. ;  at  a  lower  temperature  than  this, 
the  soap  is  liable  to  cool  too  quickly  and  not  be  thoroughly  glued 
up.  A  higher  temperature  than  150°PC  causes  delay  in  that  the 
soap  does  not  take  the  filler  properly  and  must  be  kei)t  in  the 
crutcher  until  the  temperature  dro})s  to  the  right  point. 


I  he  soap  is  run  into  the  crutcher  and  the  percentage  of  fatty 
acids  decreased  to  50-55  [)er  cent  wdth  one  of  the  following 
mixtures; 


Sodium  silicate,  40°  Be.  1  part 

Potassium  carbonate,  51°  Bek  1  part 

II 

Sodium  Silicate,  59Vi,°  Be.  1  part 

Potassium  carbonate,  51°  BC  1  part 

Sodium  sulfate,  28°  Be.  1  part 


Prom  230  to  300  i)ounds  of  either  of  these  mixtures  are  re- 
<piiml  for  a  crutcher  holding  2,600  pounds  of  soap. 

Ihe  crutchmg  is  continued  until  the  mass  is  well  “spiked.” 
Hat  IS  to  say,  a  freshly  broken  surface  of  the  soap,  as  the 


294 


SOAPS  AND  DETERGENTS 


Crutcher  blade  is  jerked  away,  stands  up  like  a  shattered  sheet  in 
the  form  of  a  triangle  which  retains  its  shape  perfectly.  When 
this  condition  is  realized,  the  soap  is  run  into  frames  and  care¬ 
fully  crntched  by  hand  to  remove  any  air  spaces.  The  surface 
of  the  soap  is  then  smoothed  down  and  heaped  up  in  the  center. 
After  standing  a  day  to  allow  for  shrinkage,  the  surface  is  leveled 
and  a  snugly-fitting  board  placed  on  the  top  of  the  soap.  A 
weight  is  placed  on  the  l)oard  or  a  workman  treads  and  stamps 
the  surface  until  it  is  flat,  assuring  the  further  removal  of  air 
spaces.  The  soap  remains  in  the  frame  from  six  to  eight  days 
and  is  then  slal)bed,  barred  and  pressed  by  the  usual  method 
employed  for  soap  thus  handled  without  milling. 

In  a  soap  of  this  nature  no  hard  and  fast  rule  can  be  laid  down 
as  to  the  quantity  of  solution  to  be  used  for  “gluing  up”  or  the 
strength  of  the  solution.  In  a  soap  of  the  type  described  the  most 
satisfactory  appearing  cake  will  be  obtained  from  a  soap  con¬ 
taining  58  per  cent  fatty  acids.  That  is  to  say,  about  8  to  10  per 
cent  filling  solution  is  added  per  hundred  pounds  of  soap.  The 
filling  solutions  given  are  very  satisfactory.  Carbonate  of  soda 
should  be  avoided  in  connection  with  sodium  silicate  as  the  pro¬ 
perty  of  efflorescing  on  the  surface  of  the  finished  cake  after  a 
short  time  will  prove  detrimental. 

To  assure  successful  gluing  up,  it  is  advisable  to  experiment 
upon  a  small  scale  to  determine  the  exact  concentration  to  which 
the  solution  should  be  diluted.  After  the  soap  has  been  filled  in 
a  small  receptacle,  a  sample  is  taken  and  rubbed  between  the 
fingers.  If  the  freshly  exposed  surface  is  smooth  and  glossy,  the 
filling  solution  is  sufficiently  dilute;  if  rough,  it  is  too  strong^ 
It  is  to  be  understood  that  the  temperature  must  be  correct,  140° 
to  150°F.,  or  the  soap  will  be  rough  in  any  event.  By  this  method 
the  experienced  operator  can  readily  judge  die  correct  strengdi 
of  the  filling  solution.  When  properly  carried  out,  a  perfectly 
satisfactory  soap  is  obtained. 


Curd  Soap 

T-l  I E  oljject  of  finishing  a  soap  •‘curd"  or  grained,  is  to  obtain  a 
I  firnter  soap  front  low  titer  fat  anti  to  i.tcrease  the  ix'rcentage 
of  fatty  acitls  it,  the  finished  soap.  This  is  still  another  ntethod 
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„f  proiliicins  «>a|i  clieaply,  as  by  its  adoption,  the  clieaiK-r  oils 
and  feats  may  be  used  to  obtain  a  firm  piece  of  soap. 

A  typical  charge  for  curd  soap  is : 


Red  Oil 

Tallow 

Rosin 


63  parts 
10  parts 
27  parts 


Cotton  seed  foots  may  be  employed  in  place  of  red  oil.  A 
tallow  of  too  high  titer  is  not  suitable  for  this  kind  of  soap. 

The  red  oil  and  tallow  are  first  saponified  with  15°  Be.  lye,  and 
two  washings  are  given  to  extract  the  glycerine.^  The  rosm  is 
added  at  the  strengthening  change  and  at  the  finish  the  soap  is 
“pitched,”  that  is  to  say.  the  soap  is  settled  over  night  only.  The 
next  day  the  lyes  are  drawn  off  and  a  portion  of  the  nigre  pumped 
to  another  kettle,  which  prevents  later  streaking  of  the  soap. 

The  soap  is  boiled  with  18°  BC  lye  and  another  strengthening 
change  made  with  closed  steam.  Salt  brine  or  jiickle,  15  Be. 
is  then  added  and  the  mass  boiled  with  closed  steam  until  the 
brine  reaches  a  density  of  18°  Be.  The  soap  is  pumped  off  the 
next  day.  A  soap  of  this  type  recpiires  either  hand  or  power 
crutching  to  assure  homogeneity  and  to  prevent  streaking.  To 
obviate  any  air  spaces,  it  is  advisable  to  jar  the  frames  and  jilace 
over  the  top  of  the  frame  a  tightly-fitted  board  which  is  heavily 
weighted  down.  This  soap  is  pressed  without  any  milling. 


Salt  Water  Soaps;  Marine  Soaps 

O  ALT  water  soaps,  also  termed  marine  soaps,  find  their  greatest 
^  use  alioard  ships  where  fresh  water  is  scarce  and  salt  water 
must  be  used  for  washing  purposes.  Because  of  the  ready  solu¬ 
bility  of  coconut  oil  sf)aps  and  the  profuse  lather  which  they  give 
in  almost  any  kind  of  water,  they  are  used  as  the  basis  of  most 
marine  .soaps.  Instead  (ff  producing  pure  coconut  oil  soaps,  those 
designed  for  use  in  salt  water  are  often  filled  with  silicate  of  soda 
with  or  without  the  addition  of  soda  ash.  As  is  well  known, 
coconut  oil  soai)s  will  take  up  a  high  percentage  of  builders,  will 
retain  a  bigh  percentage  of  moisture  and  still  form  a  firm  soap. 
For  this  reason,  no  particular  difficulties  are  met  in  filling  coconut 
oil  soaps  in  the  manufacture  of  the  salt  water  soaps. 
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In  tlie  actual  nianufactiire  of  marine  soaps,  the  kettle  is  filled 
first  with  the  calculated  amount  of  25°  Baiime,  or  stronger,  soda 
lye  required  to  saponify  the  weight  of  coconut  oil  to  be  used.  A 
slight  excess  of  lye  should  be  used.  Crude  grades  of  coconut  oil 
may  be  used  in  these  soaps.  With  the  open  steam  on  the  kettle, 
the  coconut  oil  is  added  gradually  to  the  lye,  care  being  taken  to 
prevent  swelling  and  boiling  over  the  sides  of  the  kettle.  Sapon¬ 
ification  takes  place  cpiickly.  When  the  oil  has  been  thoroughh 
saponified,  the  silicate  of  soda  and  soda  ash  solution  is  added. 
The  soap  is  then  put  through  the  process  known  as  “running.” 

1  his  consists  of  pumping  the  soap  from  the  bottom  of  the  kettle 
or  from  the  skimmer  pipe  back  into  the  top  of  the  kettle.  The 
object  of  this  is  to  prevent  settling  of  the  nigre,  lye  or  filler  and 
at  the  same  time  to  produce  a  homogeneous  mass.  In  making 
a  kettle  of  marine  soap,  it  is  customary  to  start  in  the  morning. 
Saponification  takes  but  a  few  hours  to  complete.  The  filling 
material  is  added  by  noon.  The  soap  is  then  “run”  for  about 
three  hours  and  framed  the  first  thing  the  next  morning.  After 
having  remained  in  the  frame  long  enough  to  solidify  properly, 
the  soap  is  slabbed  and  cut  into  cakes. 

Large  quantities  of  marine  soaps,  generally  used  for  laundry 
purposes  aboard  ships,  are  purchased  by  the  government.  1  his 
soap  is  bought  under  strict  specifications  which  have  been  drawn 
up  by  the  bureaus  controlling  purchases.  The  U.  S.  Federal  Speci¬ 
fication  Board  has  these  available.  It  is  also  bought  by  ship 


chandlers. 

During  the  recent  world  war,  when  coconut  oil  was  scaice 
the  government  improvised  a  new  type  of  salt  water  soap,  alsc 
termed  G.I.  Soap,  and  it  was  found  to  be  satisfactory  for  other 
purposes  as  well;  it  is  still  being  used.  It  consists  of  a  mixture 
of  coconut  oil  soap  and  a  wetting  agent  usually  of  the  alkyl  aryl 
.sulfonate  type.  The  surface  active  agent  is  either  mixed  into  the 
soap  in  a  crutcher  and  framed,  or  milled  into  the  soap  and  run 
through  the  plodder  in  bars.  About  30  per  cent  of  the  wetting- 
agent  is  used  in  a  settled  toilet  soap  base.  Some  difficulty  is 
encountered  when  the  wetting  agent  is  framed  into  the  soap  as  it 
has  a  tendency  to  settle  out.  Care  must  be  taken  that  the  soap 
is  at  the  right  temperature  and  consistency  when  the  mixing  is 
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done.  It  has  also  been  found  that  deei)  crntchers  are  helpful  in 
this  operation. 

Laundry  Soap  Chips 

TN  the  previous  discussion  of  laundry  soaps,  chiefly  soaps  in  bar 
form  were  considered.  While  these  are  still  popular,  they  have 
been  replaced  to  a  considerable  extent  by  soap  in  chip  form.  The 
advantage  of  having  soap  in  forms  other  than  as  solid  bars  is 
that  the  soap  dis.solves  more  rapidly,  permitting  a  closer  control 
of  the  suds.  Also,  soap  sold  in  this  form  occupies  a  decidedly 
o-reater  volume  than  the  same  amount  of  cake  soap  which  is  ad- 

O 

vantageous  from  a  sales  point. 

In  a  previous  chapter,  the  manufacture  of  chip  soaps  was  dis¬ 
cussed  fully.  Chips  are  sold  as  polished  chips,  pure  chips,  and 
built  or  filled  chips.  The  built  or  filled  chips  are  sold  in  greatest 
volume. 

Granular  Soap,  Soap  Beads,  Washing  Powders 

/GRANULAR  soap  is  preferred  in  many  directions  to  chip 
soap,  especially  if  it  can  be  produced  so  as  to  eliminate  the 
“fines”  or  soap  dust  and  make  it  “sneeze  proof.”  Housewives 
using  washing  machines  like  it,  because  it  is  easier  to  measure 
and  dissolves  more  readily.  It  is  also  popular  for  dishwashing 
and  general  cleaning  purposes. 

1  he  composition  of  granular  soa[>  is  cpiite  variable.  To  draw 
a  fine  line  as  to  where  to  call  it  a  washing  powder  and  where  to 
denote  it  as  soap  [lowder  is  quite  difficult.  Probably  a  standard 
is  best  conceived  when  a  soap  powder  contains  50  per  cent  or 
more  anhydrous  soap,  a  washing  powder  consists  of  less  than  50 
l)er  cent  soap  and  not  less  than  10  per  cent  soap.  Moisture  and 
builders  compensate  for  the  rest  of  the  ingredients.  The  moisture 
content  may  go  as  high  as  20  per  cent.  The  alkaline  builders 
include  soda  ash,  silicate  of  soda,  sodium  metasilicate,  borax, 
modified  soda,  trisodimii  pliospliatc,  tctrasodium  pyroiihospliate 
and  sodium  liexanieta|iliospliate.  Tliese  are  added  in  varyine 
amoimts,  tlioiigli  soda  ash  is  tlie  most  popular  addition. 

llie  simplest  way  to  make  jframilar  soap  is  to  fill  the  settled 
soap  with  the  desired  hiiilder,  dry  it  and  then  grind  it  This 
causes  considerable  fines  and  does  not  produce  a  bulky  soaii.  Tc 
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Soap  ribbons  as  they  come  from  the.  dryer  (above).  The  ril)bons  are 
Ijro'ken  up  into  chips  (below)  by  ordinary  liandling  in  the  plant. 
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overcome  the  objections  due  to  dusty  particles,  some  soapers 
work  or  rub  tlie  soap,  in  a  doughy  state,  tbrougb^  a  granulatoi 
or  fine  screen  and  then  dry  these  granules.  This  is  a  slow  and 
expensive  process,  and  the  resulting  particles  are  quite  dense. 

Whthin  recent  years,  the  spray  process  for  making  granulai 
soaps  has  been  used  extensively.  This  process  was  originally 
patented  and  the  cost  was  too  large  to  interest  the  smaller  soapers. 
Since  the  patents  have  expired  and  smaller,  less  expensive  spray 
towers  may  he  had,  more  installations  are  constantly  being  made. 
Once  the  process  is  worked  out  and  strict  adherence  to  the  formula 
is  pursued,  spray  processing  produces  an  even,  consumer-accept¬ 
able  product. 

Soap  powders  contain  a  relatively  high  content  of  pure  soap. 
The  procedure  for  making  granular  soap  is  to  spray  the  filled 
crutched  soap  into  the  top  of  a  high  tower.  Heated  air  is  blown 
counter  current  or  con-current  to  the  sprayed  soap  particles.  The 
finished  product  drops  into  the  bottom  of  the  tower  which  is 
hopper  shaped.  As  it  collects,  it  is  removed  by  a  suitable  con¬ 
veyor.  Any  of  the  finely  dried  soap  that  is  carried  along  by  the 
velocity  of  the  current  of  hot  air  is  separated  by  a  system  of  air 
filters.  This  soap  dust  is  usually  added  to  fresh  soap  for  re¬ 
circulation. 

The  density  of  the  soap  powder  may  l)e  varied  considerably 
l)y  the  ty[)e  of  nozzle  used  for  spraying ;  the  temperature  and 
pressure  at  which  it  passes  the  nozzle;  and  the  temperature, 
volume  and  direction  of  the  hot  air  flow.  In  general,  it  may  be 
said  that  if  the  soap  as  it  sprays  from  the  nozzle  hits  the  hottest 
blast  of  air,  the  soap  will  be  dried  instantly  and  will  puff  to  a 
light  ball  or  bead.  This  is  accomplished  best  in  a  tower  where 
the  hot  air  is  introduced  at  the  top  and  follows  the  soap  con¬ 
currently  down.  Using  hot  air  temperatures  of  500°F.  on  a 
pure  soap,  beads  having  a  density  of  20  lbs.  per  cu.  ft.  are  easily 
obtained.  When  the  air  flows  counter  current  to  the  drop  of 
soap,  the  drying  is  gradual  with  less  puffing,  and  the  density 
of  the  resulting  granule  is  higher.  Under  present  standards,  a 
fairly  dense  product  is  desirable.  Highly  puffed  products  break 
down  in  the  package,  making  large  outage  figures,  fool  the 
housewife  only  temporarily  and  have  the  additional  drawback 
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of  floating  on  the  surface  of  the  water.  For  these  reasons, 
counter-current  air  flow  towers  are  now  most  popular.  It  is 
l)eyoncl  the  scope  of  this  book  to  describe  the  engineering  factors 
involved  in  tower  construction,  however,  a  few  points  may  be  of 
assistance  in  avoiding  common  difficulties. 

Air  temperatures  should  not  be  over  500°F.  when  the  air 
reaches  the  soap,  otherwise  charring  may  occur.  This  is  particu¬ 
larly  true  if  low  titer  soaps  are  used.  There  is  a  minimum  tower 
height  for  efficient  drying.  Normally,  a  falling  particle  reaches 
a  velocity  in  free  air  of  about  176  ft.  jx^r  sec.  When  the  particle 
size  gets  very  small,  however,  the  viscosity  of  the  air  decreases 
this  rate  of  fall  tremendously,  as  shown  in  the  following  table, 
calculated  from  Stokes’  Law: 


Particle  Size  to  pass 
U.  S.  Std.  Screen 

10 . 

30 . 

50 . 

70  . 

100  . 

140 . 

200  . 


Rate  of  fall  in  ft.  per  sec. 


145.0 

13.0 

3.2 

1.6 

0.8 

0.4 

0.2 


A  study  of  this  table  indicates  how  carefully  air  velocities, 
particle  size  developed  at  the  nozzle,  and  tower  height  have  to 
be  coordinated  for  successful  operation.  Also  the  formula  of  the 
product  plays  an  important  part  in  the  results. 

A  typical  crutcher  formula  is  as  follows: 


Kettle  Soap 

Sodium  Silicate  42°  Be. 
Soda  Ash 

Tetra  Sodium  Pyrophosphate 
Water 


1500  lbs. 

50  lbs. 
200  lbs. 
165  lbs. 
185  lbs. 


2100  lbs. 


When  dried  to 
60  per  cent  soap, 


18  per  cent  moisture,  the  product  contains  about 
and  is  dry  and  free  flowing  due  to  the  moisture 
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absorbing-  ,|nalitic..s  of  tl.e  s.xla  asb.  A.Ulitional  asl.  would  teu.l 
to  over  dry  the  product  and  make  it  dusty;  less  ash  and  more 
silicate  would  decrease  dusting  and  increase  caking  quahties. 
By  balancing  only  these  two  ingredients  a  wide  variety  of  tower 
blowing  conditions  may  be  met  while  maintaining  a  uniformly 
constant  soap  content.  The  point  to  be  made  here  is  that  )est 
results  are  to  be  obtained  in  blowing,  if  tower  conditions  and 
crutcher  formulas  are  designed  around  one  another.  It  is  common 
practice  for  a  well  designed  tower  to  handle  half  a  dozen  different 
products  having  soap  contents  all  the  way  from  40  to  90  pei  cent 
with  moisture  ranging  from  5  to  20  per  cent. 

Washing  powders  are  siiray  dried  in  a  cold  tower.  They  all 
contain  a  high  percentage  of  soda  ash  or  sodium  carbonate, 
which  takes  up  considerable  water  of  crystallization  and  forms 
XaoCOaMOHoO  and  NaoCOsVlIi’O.  It  is  important  that  this 
crystallized  soda,  as  well  as  any  other  builders,  be  mixed  uni¬ 
formly  with  the  soap.  This  is  done  by  mixing  kettle  soap  with 
the  soda  ash  and  water  in  suitable  crutchers.  I  he  mass  is  then 
conveyed  to  an  insulated  storage  tank  where  the  temperature  is 
kept  constant  to  within  a  degree  Fahrenheit. 

During  the  crystallizing  of  the  washing  [xiwder,  latent  heat 
of  crystallization  is  formed,  d'his  heat  must  be  removed  quickly, 
in  order  to  make  a  sprayed  powder  successfully.  To  accomplish 
this,  a  current  of  cooled  air  is  blown  into  the  tower  to  remove 
this  latent  heat  and  to  maintain  a  proper  temperature  in  order 
to  permit  crystallization.  The  tower  must  possess  sufficient  height 
so  that  the  falling  particles  will  not  be  moist  when  they  hit  the 
bottom  and  tend  to  cling  together.  The  finished  powder  is  usually 
lemoved  by  flat  belts  or  pneumatic  conveyors,  and  screened  to 
remove  large  particles  and  fines.  It  is  finally  packaged  into  car¬ 
tons,  drums  or  barrels.  In  cartonning  this  product,  care  must  be 
taken  to  have  a  package  that  will  retain  the  water  of  crystalliza¬ 
tion  which  is  lost  rapidly  or  gradually  depending  upon  the  tight¬ 
ness  of  the  carton  and  storage  conditions.  Some  soapers  use  a 
tightly  wrapped  carton  while  others  use  an  airtight,  waterproof 
bag  in  an  ordinary  carton. 

In  cases  where  the  amount  of  granulated  soap  to  be  made  is 
limited,  smaller  machines  are  used.  The  granules,  however, 


are 
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more  dense.  The  method  employed  is  to  mix  the  settled  soap  and 
filling’  material  in  the  crutcher.  1  he  soap  is  then  run  over  a 
drier  to  reduce  the  moisture  content.  The  soap  chips  thus  obtained 
are  either  ground  in  a  mill  or  passed  through  a  wire  screen  in  a 
granulator. 

A  suitable  formula  for  a  better  grade  of  granulated  soap  con¬ 
sists  of  1,000  lbs.  of  63  per  cent  fatty  acid  kettle  soap  of  tallow 
base  to  which  is  added  400  or  500  lbs.  of  40°  Bauine  silicate  of 
soda.  This  is  dried  to  10  per  cent  moisture  and  ground  in  a  suit¬ 
able  mill. 

A  cheaper  grade  of  granulated  soap,  made  in  a  heavy  mixer 
by  using  scrap  soap,  is  produced  by  melting  200  lbs.  of  soap 
scrap  in  150  lbs.  of  boiling  hot  water.  Then  25  lbs.  of  soda  ash 
and  75  lbs.  of  trisodium  phosphate  or  tetrasodium  pyrophosphate 
are  added  dry;  if  it  is  desired,  soda  ash  alone  may  be  used. 
After  thorough  mixing  the  heavy  mass  is  emptied  onto  a  tra} 
on  wheels  or  directly  onto  the  floor.  After  it  has  cooled  and 
crystallized,  it  is  ready  to  be  ground.  A  mill  with  a  screen  built 
into  the  bottom  is  used  most  generally  for  this  purpose. 

Soap  Powders  or  Washing  Powders  By  Other  Methods 

Like  spray  soap  powder,  washing  powders  made  by  other 
processes  consist  of  soap  and  alkaline  detergents,  mainly 
soda  ash.  The  soda  ash  is  usually  crystallized  to  sal  soda  by  the 
excess  of  moisture  in  the  soap  or  through  the  addition  of  water. 
The  soap  used  is  often  low  in  quality,  sometimes  being  made  from 
cottonseed  or  other  foots,  low-grade  grease,  tall  oil,  unbleached 
palm  oil,  recovered  coconut  oil  and  similar  fatty  products.  Owing 
to  the  high  proportion  of  soda  ash  added,  it  is  possible  to  use 
low  grade  fats.  The  finished  soap  powder  may  vary  from  5  per 
cent  fatty  acids,  70  per  cent  sal  soda  or  crystallized  soda  and 
25  per  cent  soda  ash  to  50  per  cent  of  fatty  acids  and  decreasing 
amounts  of  sal  soda  and  soda  ash.  In  certain  cases  silicate  of 
soda,  salt,  silica  powder,  volcanic  ash,  powdered  pumice,  feldspar, 
etc.,  are  added  to  give  soap  powders  an  abrasive  action  and  thus 
simulate  scouring  powders.  The  combinations  are  so  numerous 
that  only  a  few  formulas  will  be  given. 
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Buyers  have  I.een  accustomed  to  receiving  a  large  package  ol 
soap  powder  for  a  small  amount  of  mottey.  Where  the  article  is 
sold  in  hulk,  it  has  usually  Itecu  sold  at  a  low  price,  therefoie,  t 
is  a  difficult  matter  to  improve  soap  powder  quality  and  compe  e 

with  certain  products  now  on  the  market. 

Soap  powders  may  be  made  in  several  ways,  othei  than  spra) 
process  just  described.  The  method  of  manufacture  influences 
the  density  of  the  product,  its  appearance  and,  to  some  extent,  its 
solubility  in  water.  Manufacturing  methods  are  described  briefly 
as  follows : 

1.  Crystallized  soda,  soda  ash  and  soap  in  the  desired  propor¬ 
tions  are  first  mixed  and  then  ground.  Using  this  method,^  the 
powdered  crystallized  soda  and  soda  ash  should  fiist  be  mixed 
for  some  time.  Then  soap  chips,  which  should  be  dry  and  brittle, 
are  added.  Grind  the  mixture  so  it  will  pass  through  a  20  mesh 
screen.  The  coarser  material  or  tailings  should  be  reground. 
This  makes  a  dense  product. 

2.  Put  soda  ash  and  water  in  a  heavy  steam  jacketed  mixer, 
until  a  hot  solution  is  obtained,  then  add  soap  chips  to  the  solu¬ 
tion,  chilling  the  mixture  and  continuing  to  mix  until  the  mass 
pulverizes  in  the  mixer.  This  method  is  simple  in  that  it  requires 
only  a  minimum  amount  of  ecpiipment.  It  takes  longer  to  com¬ 
plete  a  batch  of  soap  powder  this  way  than  with  other  methods. 

3.  Use  the  same  method  described  under  (2)  but,  instead  of 
first  making  a  soda  ash  solution,  add  soda  ash  and  water  to  hot 
liquid  soap  and  run  the  mix  on  a  concrete  floor  to  cool  and 
crystallize.  It  is  then  broken  up  and  ground  in  a  mill. 

4.  The  continuous  method  is  that  by  which  the  soap  and  soda 
ash  solution  are  measured  and  run  by  gravity  to  a  mixer.  Air 
may  be  blown  into  the  mixture  to  aerate  it.  The  molten  mass  is 
run  over  a  crystallizer  or  chilling  rolls,  through  which  very  cold 
water  or  brine  solution  is  pumped.  The  powder  is  scraped  from 
the  ci}stallizei  by  a  clean  knife.  I  hen  it  passes  to  a  screen 
which  sends  the  tailings  to  a  grinding  mill.  The  ground  and 
sifted  product  falls  into  a  bin  frt)m  which  it  is  w'eighed  and 
packed.  This  method,  which  has  long  been  used  for  volume 
production,  turns  out  a  fluffy  product,  and  one  in  which  the 
moisture  can  run  as  high  as  45  per  cent. 
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5.  Use  fatty  acids  in  tlie  soap  kettle  and  neutralize  with  soda 
ash.  Then  complete  saponification  with  caustic  soda,  add  the  de¬ 
sired  excess  of  soda  ash  and  grind  direct.  The  drawback  in  this 
simple  and  rapid  method  is  that  cheap  fatty  acids  of  proper  color 
aie  not  legularly  available;  however,  this  is  an  economical 
method. 

Dm  ing  the  recent  war  when  fatty  acids  and  alkalis  were 
scaice,  many  new  small  soapers  sprang  up.  Soap  powder  was  a 
common  article  offered  by  them.  A  variation  of  this  method 
of  making  soap  powder  was  to  mix,  in  a  stout  dry  mixer,  about 
20  to  25  ])arts  of  red  oil  and  75  to  80  parts  of  soda  ash.  It  was 
a  simj)le  process  of  producing  a  detergent  that  received  temporary 
consumer  acceptance  when  all  soap  was  at  a  premium. 

6.  Dry  the  soap  to  about  80  per  cent  fatty  acids  and  then  grind 
or  mix  it  with  sal  soda  or  soda  ash.  This  method  is  rather  ex¬ 
pensive  and  is  used  only  in  small  plants. 

A  typical  quality  washing  powder  formula,  containing  about 
25  i)er  cent  soap,  follows ; 

150  lbs.  Soap  of  suitable  quality 
250  lbs.  Hot  water 
350  lbs.  Soda  ash 

To  make  a  fluffy  soap  powder  under  the  No.  4  method  men¬ 
tioned  above,  follow  this  procedure : 

Run  the  hot  liquid  soap  and  sufficient  water  into  the  mixer, 
then  add  the  soda  ash.  Stir  the  mixture  rapidly  at  about  80  to 
100  R.P.M.  Compressed  air  should  be  blown  into  the  mass  while 
mixing  in  order  to  speed  crystallization  and  to  secure  a  light, 
fluffy  product.  While  still  soft  and  semi-fluid,  run  the  mixture 
upon  chilling  rolls,  where  it  will  spread  out  as  a  thin  film.  Circu¬ 
lation  of  cold  water  in  these  rolls  cools  and  crystallizes  the  produc. 
and  finally  reduces  it  to  a  ])owder.  Sift  powder  through  a  shakei 
sieve,  and  pass  it  directly  to  the  packing  machinery. 

This  same  procedure  may  be  used  for  making  soap  povvders  by 
any  of  the  other  methods  described.  It  is  possible  to  increase 
the  soap  ami  tleciease  tlic  soda  ash  or  vice  versa.  Also,  part  of 
the  soda  ash  may  1)C  replaced  with  borax,  trisoditim  phosphate, 
sodium  metasilicate  or  other  alkaline  detergent. 
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To  vary  tlie  forms  of  soap  powder  is  not  an  easy  matter. 
There  are.  liowever,  at  least  three  (inalities  which  should  !)(• 
watched— color,  odor,  and  composition.  There  is  probably  nothing 
particularly  new  in  this.  The  fact  remains,  however,  that  soap 
jiowders  have  changed  or  improved  as  have  other  soap  items. 

The  psychology  of  color  has  been  advantageous  in  increasing 
sales.  Soap  powder  can  be  attractively  colored.  Blue,  using  ultra- 
marine  blue,  is  well  adapted  for  this  ptirjiose  because  it  neutralizes 
the  yellow  tinge  in  washing  white  articles  and  has  no  bad  effect 
on  colored  articles.  Kven  more  vivid  colors  may  be  used.  In 
certain  cases  variegated  colors,  as  used  in  bath  salts,  may  be 
employed.  Soap  powders  take  on  a  completely  new  complexion 
when  they  are  colored  differently  and  are  perfumed.  We  have 
in  mind  an  ordinary  soap  powder,  which,  when  colored  and  per¬ 
fumed  sells  in  volume  at  three  times  the  price  of  well  advertised 
brands  of  regular  soap  powders.  The  appeal  to  the  eye  and  th 
sense  of  smell  undoubtedly  are  the  key  to  the  success  of  this  item. 
A  field  api)ears  open  for  soap  ])Owders  in  slightly  different  forms. 

'riiere  are  certain  drawbacks  to  the  use  of  the  majority  of 
washing  powders,  d'hey  are  harsh  on  the  hands,  they  rot  linoleum 
floor  coverings  and  they  attack  aluminumware.  Other  defects 
may  also  be  traced  to  the  action  of  the  sodium  carbonate,  which 
is  usually  jn'esent  in  considerable  quantity  because  of  its  low 
cost.  It  takes  courage  to  replace  this  builder  with  more  expensive 
materials,  but  the  advantages  in  eliminating  the  defects  just  men¬ 
tioned  pay  in  the  long  run.  Such  a  product  must  appeal  oi 
grounds  other  than  economy. 

In  this  di.scussion  we  have  mentioned  only  briefly  the  question 
of  packaging  washing  powders.  In  general,  they  are  packaged 
either  in  wax  or  tightly  wrapjjed  packages  to  keep  in  the  moisture. 
1  he  (|uestion  of  packaging  cost  is  important  in  such  a  cheap  soap 
Item.  Automat :c  eciuipment  is  commonly  used  for  filling.  Al¬ 
though  It  IS  possible  to  use  other  types  of  packages,  most  manu¬ 
facturers  i)refer  tho.se  indicated.  One  variation  is  the  fibre  tube 
with  a  ])ounng  .spout,  .such  as  is  used  for  salt.  It  combines 
change  and  utility  which  attract  attention,  in  .spite  of  the  fact 

that  there  are  objections  to  a  round  package  from  a  mercha- 
dismg  .standpoint. 
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Automatic  filling  and  weighing  machines  package  the  finished  product. 
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Scouring  Soaps;  Scouring  Powders 

SCOURING  soaps  and  scouring  powders  are  very  nnich  the 
same  in  composition,  the  only  difference  l)eing  that  scouring 
soaps  are  made  in  cake  form  and  usually  contain  a  somewhat 
higher  j)ercentage  of  moisture  and  in  most  cases  a  higher  per¬ 
centage  of  soaps  than  soap  powders.  1  he  average  composition 
of  scouring  products  consists  of  4  to  /  per  cent  of  soap,  80  to 
90  per  cent  al)rasive,  1  to  10  per  cent  sodium  carbonate,  the 
balance  being  moisture.  The  abrasive  in  these  products  varies 
in  composition,  depending  on  whether  they  are  to  be  used  on 
marble,  ceramic  or  terrazzo  floors  or  for  cleaning  glass.  1  he 
abrasive  may  be  silex,  feldspar,  lava  or  pumice.  In  most  cases, 
however,  feldspar  or  silex  ground  to  100  mesh  or  more  of  fineness 
are  favored  because  they  produce  a  whiter  soap. 

The  greatest  problem  in  the  manufacture  of  a  scouring  soap 
in  cake  form  is  to  i)revent  cracking  of  the  finished  cake.  Crack¬ 
ing  is  usually  due  to  too  much  filler  or  moisture,  with  not  enough 
soap  to  hold  the  cake  together.  The  soap  used  in  scouring  cakes 
generally  consists  of  coconut  oil  soap,  although  grease  soaps  are 
sometimes  employed.  Most  manufacturers  favor  coconut  oil  soap, 
how'ever,  l>ecause  it  lathers  (piickly  in  cold  and  tepid,  hard  or 
soft  water. 

Ih'oducing  scouring  powders  is  not  as  difficult  as  making 
scouring  soaps,  because  the  powders  consist  essentially  of  a  mix¬ 
ture  of  abrasive  soap  and  soda  ash.  d'heir  method  of  manufacture 
is  similar  to  that  used  for  soap  j)owders,  excluding  the  spray 
tower.  Instead  of  using  all  soda  ash  as  the  alkali  filler,  it  is  com¬ 
mon  practice  to  use  some  trisodium  phosphate  and  silicate  of 
soda. 

I  o  illustrate  the  method  for  making  scouring  soap,  w^e  wdll 
assume  that  a  settled  soap  base  high  in  coconut  oil  is  available. 
Iwenty-five  parts  of  soap  are  run  or  pumped  to  the  crutcher.  To 
this  IS  added  the  required  percentage  of  38°  Baume  sal  soda  or 
soda  ash  solution,  together  with  a  small  (piantity  of  salt  brine. 
W  hen  this  mixture  has  been  mixed  uniformly,  75  parts  of  silex 
are  added  together  with  enough  hot  water  to  make  the  mass 
flow  readily.  Extreme  care  must  be  exercised  to  avoid  adding 
too  much  water,  or  the  mass  will  crack  when  it  cools.  When  the 


308 


SOAPS  AND  DKTKRGF.NTS 


charge  is  in  proper  shape,  it  is  dropped  into  suitably  sized  frames 
and  cut  before  it  sets,  or  it  is  poured  into  molds  to  set.  Perfume 
may  he  added  if  desired,  although  this  is  not  customary. 

In  cases  where  the  product  has  been  framed,  it  is  necessarv 
to  use  a  special  heavy-duty  cutting  machine  and  cutting  table, 
due  to  the  toughness  of  the  finished  product.  The  dies  used  for 
pressing  scouring  soaps  must  be  of  hardened  steel,  because  of 
the  abrasive  action  of  this  type  of  soap. 

Scouring  soaps  and  scouring  powders  are  still  used  in  large 
([uantities  for  cleaning  floors,  sinks,  metalware  and  glass.  In 
recent  years  the  powders  have  displaced  the  cake  scouring  soaps  to 
a  large  extent.  Scouring  soaps  in  paste  form  are  also  popular. 
The  United  States  Government  buys  cakes  and  powder  in  quan¬ 
tity  and  has  specifications  which  govern  their  composition. 

While  the  greatest  volume  of  soap  is  used  for  strictly  detergent 
purposes  in  the  home,  large  quantities  of  soda  and  potash  soai)s 
are  consumed  by  industry  for  special  purposes.  Metallic  and 
other  special  soai)S  also  find  diverse  uses,  but  it  is  not  within  our 
scope  to  discuss  these.  W  e  find  numerous,  nuiinly  smaller,  soapers 
in  this  field  who  specialize  in  soaps  of  this  kind. 


Iiiclii8trial  Soaps 

QOAT  possesses  specific  chemical  and  physical  properties  vvhicli 
^  make  it  useful  for  many  industrial  purix)ses.  This  field  is 
constantly  increasing  in  spite  of  the  competition  between  soaps 
and  wetting  agents.  The  exact  amount  of  soap  consumed  by 

industry  is  not  known,  due  to  its  diversified  uses. 

Among  the  industries  which  use  soap  for  specialized  operations 
are  the  textile  industry;  the  sanitary  chemical  manufacturers; 
makers  of  cosmetics;  pharmaceuticals,  veterinary  products  and 
disinfectant  houses;  insecticide  manufacturers;  synthetic  rubber 
manufacturers;  the  leather  industry  and  makers  of  lubricants. 
We  will  discuss  certain  of  these  soaps  in  more  detail. 


Textile  Soap 

COAI>  is  an  indispensable  product  in  various  branches  ot  the 
textile  industry.  As  is  well  kt.ow..,  the  hhers  used  m  the 
wool  and  silk  ittdttstry  are  <tf  auitual  origin  and  of  cotu^ex  co 
positioti.  A  cottsiderahle  .luautity  of  ttupunttes,  ranging 
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20  to  50  per  cent  in  wool  and  from  20  to  30  per  cent  in  silk, 
must  he  contended  with.  In  the  case  of  cotton  and  linen,  where 
the  fibers  are  of  vegetable  origin  consisting  almost  entirely  of 
pure  cellulose,  only  about  5  jier  cent  impurities  are  present. 
Rayon  fibers  are  produced  largely  from  wood  and  cotton  and 
contain  even  a  lower  percentage  of  impurities. 

Large  (juantities  of  soaps  are  still  consumed  in  the  textile 
industry,  even  though  wetting  agents  have  replaced  soap  in 
certain  directions.  The  retjuirements  of  soaps  vary  for  different 
operations.  Soaps  used  for  textile  purposes  must  meet  two  sjie- 
cifications.  First,  they  must  contain  nothing  which  will  injure 
the  fibers  and,  second,  they  must  not  deposit  impurities  on  the 
fiber  which  will  interfere  with  the  subsequent  operations,  for 
example,  dyeing. 


Wool  Soaps 

J\  S  already  indicated,  wool  contains  the  largest  amount  of  im- 
purities.  In  handling  wool,  there  are  three  stages  of  manu¬ 
facture:  1.  Scouring  raw  wool;  2.  Scouring  yarns;  3.  Milling 
or  fulling,  the  cloth. 

The  soaps  used  to  scour  wool  and  for  fulling  the  woven  cloth 
are  usually  made  as  cheaply  as  possible.  Generally,  however,  thev 
are  pure  soaps,  as  added  materials  such  as  sodium  silicate  do  not 
rinse  out  of  the  wool  readily  and,  if  used  at  all,  must  be  added 
very  sparingly.  Both  cold-made  and  boiled  settled  soaps  ar  ■ 
used  for  this  purpose.  The  soap  is  generally  sold  in  barrels, 
hence  is  packaged  directly  from  the  crutcher  or  soap  kettle.  The 

following  are  formulas  for  cold-made  soap  for  wool  scouring 
or  fulling. 


I 

Palm  Oil 
Bone  Grease 
Soda  Lye,  36"^  Be. 

Water 

S(xla  Ash,  42°  Be. 

II 

Palm  Oil  (Unbleached) 
House  Grease 
Soda  Lye,  36°  Be. 


200  lbs. 
460  lbs. 
357  lbs. 
113  lbs. 
50  lbs. 


155  lbs. 
360  lbs. 
324  lbs. 
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Water 

268 

lbs. 

Sodium  Silicate,  42°  Be. 

83 

lbs. 

Ill 

House  Grease 

185 

lbs. 

Palm  Oil  (Unbleached) 

309 

lbs. 

Soda  Lye,  36°  Be. 

309 

lbs. 

Water 

391 

lbs. 

Soda  Ash 

70 

lbs. 

Sodium  Silicate,  42°  BC 

60 

lbs. 

Tliese  soaps  are  made  in  a  criitcher  by  the  usual  process  for 
cold-made  or  semi-boiled  soaps,  crutched  until  smooth,  dropped 
into  a  barrel  and  crutched  by  hand  the  next  day,  or  just  before 
cooling-. 

As  a  settled  soap  the  following  charge  is  typical : 

Jbahu  Oil  34  parts 

Cottonseed  foots  (or  its  e(jui valent 

in  fatty  acids)  33  parts 

Rosin  10  parts 

House  Grease  23  parts 

The  method  of  boiling  such  a  soap  is  the  same  as  for  any 
settled  soai)  up  to  the  strengthening  change.  When  this  stage 
is  reached,  sufficient  lye  is  added  to  strengthen  the  kettle  strongly. 
It  is  then  boiled  down  with  closed  steam  on  salt  brine  or  “pickle” 
until  a  sample  of  the  lye  taken  from  the  bottom  stands  at  16°- 
22^  B6.  The  soap  is  then  run  into  barrels  and  after  standing  for 
a  day  is  hand  crutched  until  cool  to  prevent  streaking.  Besides 
a  soap  of  this  type,  a  pure  settled  tallow  chip  soap  is  used. 

Soaps  for  wool  throwing  are  sometimes  made  from  olive  oil 
foots.  These  are  often  objectionable  because  of  the  siilfnr-hke 
odor  conveyed  to  the  cloth,  due  to  the  oil  being  extracted  with 
carbon  disulfide.  A  potash  soap,  hardened  somewhat  with  soda,  is 
also  used.  The  following  is  a  formula  for  a  soap  of  this  type: 


Olive  Oil  Foots 

12  parts 

Corn  Oil 

46  parts 

House  Grease 

20  parts 

Soda  Lye,  36°  Be. 

3  parts 

Potassium  Carbonate  (dry) 

5}i  parts 

Potassium  Hydroxide  (solid) 

23  parts 

SOAP  PRODUCTS 


311 


This  soap  is  made  as  a  “run”  soap  by  the  general  directions 
already  given.  The  kettle  is  boiled  with  open  and  closed  steam, 
and  water  is  added  very  slowly.  One  should  obtain  a  220-225 
per  cent  yield  l)ased  on  total  fatty  acids  added  of  a  46  per  cent 
fatty  acid  product.  When  the  soap  is  finished,  a  sample  cooled  on 
a  plate  of  glass  should  he  neither  slii)pery  nor  short,  but  should 
.string  slightly.  The  finished  soap  is  run  directly  into  barrels. 

.\  semi-boiled  soap  for  wool  throwing  may  be  made  from 
olive  oil  foots  as  follows ; 

Olive  Oil  Foots  600  lbs. 

Potash  Lye,  20°  Be.  660  lbs. 

Heat  oil  in  the  crutcher  to  180°F.,  add  the  lye  and  stir  the 
mass  until  it  bunches,  then  drop  into  barrels. 

For  finishing  worsted  cloth,  soaps  high  in  coconut  oil  or  palm 
kernel  oil  content  are  preferred.  These  soaps  are  finished  very 
close  to  neutrality,  being  made  as  settled  soaps,  but  are  given  an 
extra  wash  change  after  being  strengthened  strongly.  They  are 
then  finished  as  usual  and  run  into  barrels.  If  framed  too  hot, 
the  high  percentage  of  coconut  oil  causes  mottling,  which  may  be 
prevented  by  hand  crutching  until  the  temperattire  of  the  soap 
is  140°-145°F.  Some  typical  charges,  all  of  which  are  saponified 
with  soda  lye,  follow : 


I 

Palm  Kernel  Oil 
Corn  Oil 

II 

Palm  Kernel  Oil 

Red  Oil  (single  pres.sed) 

III 

Red  Oil 
Corn  Oil 

Coconut  Oil  or  Palm  Kernel  (3il 


60  [)arts 
40  parts 

30  parts 
70  parts 

33-1/3  parts 
33-1/3  parts 
33-1/3  parts 


Silk  Soaps 

.s  ..scd  in  the  silk  track-  f„r  two  latrposes,  -  for  ck- 
gumming  and  for  nsc  dining  and  after  dyeing  For  the 
degnnmnng  operation,  soap  slionid  he  easily  soluhk  in  water 
Solnhihty  eanses  the  soap  to  penetrate  more  easily  into  the  silk 
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labric  and  makes  washing  out  easier.  The  soap  should  also  he 
free  from  color  to  avoid  staining  the  silk,  and  should  never  he 
used  if  rancid,  as  it  would  impart  an  unpleasant  odor  to  the  silk. 
In  dyeing  silk,  soap  is  frecpiently  used  alone  hut  more  frequentlx’ 
in  conjunction  with  acids,  such  as  acetic  or  sulfuric.  The  soap 
for  this  purpose  should  he  well  made.  Any  good  olive  oil,  palm 
oil,  or  oleic  acid  (red  oil)  soap  may  he  used.  Rosin  or  other 
building  material  must  be  eliminated. 

Raw  silk  consists  of  the  true  silk  fibre  known  as  fibroin  and  a 


gummy  coating,  sericin,  which  dulls  the  lustre  of  the  silk  unless 
removed.  For  this  purpose  a  slightly  alkaline  olive  oil  foots  is 
best,  although  palm  oil  and  peanut  oil  .soaps;  soaps  made  from 
a  combination  of  house  grease,  to  the  extent  of  30  per  cent,  and 
red  oil ;  or  straight  olein  soaps  are  sometimes  used.  Both  of  the 
latter  are  artificially  colored  green,  as  a  rule.  In  using  house 
grease,  if  30  per  cent  is  exceeded  in  combination  with  red  oil. 
the  titer  is  raised  to  such  an  extent  that  the  soap  does  not  rinse 
readily  from  the  silk  or  dissolve  readily.  House  grease  also 
imparts  a  disagreeable  odor  to  the  silk.  An  olive  oil  foots  soap  is 
usually  pre[)ared  as  a  full-boiled,  settled  soap,  care  being  taken  to 
boil  the  mass  thoroughly  at  the  strengthening  change  in  the  closed 
state  to  assure  thorough  saponification. 

The  color  of  olive  oil  foots  varies  decidedly,  depending  upon 


the  source  and  quality.  The  shade  varies  from  light  to  dark 
green,  some  of  it  being  almost  black. 

In  boiling  the  kettle  with  caustic  soda  lye  the  usual  procedure  is 
to  keep  “ahead”  of  the  foots  until  nearly  all  of  the  charge  ot 
fat  is  in  the  kettle,  avoiding  a  large  excess  of  lye.  It  is  then  desir¬ 
able  to  add  a  sufficient  quantity  of  salt  to  open  the  soap  and  to 
continue  boiling  until  the  free  caustic  is  taken  up,  after  which 
salting-out  is  completed.  A  sample  of  soap  taken  from  the  kettle 
at  this  point,  while  boiling,  will  quickly  drop  out  as  a  thin,  dirty 
lye  If  the  lye,  iqxm  cooling,  appears  jelly-hke,  more  salt  is 
necessary  to  complete  graining.  In  cases  where  the  olive  oil  foots 
are  very  dirty,  several  of  these  salt  changes  are  advisable.  W  ashes 
are  made  after  the  first  lye  has  been  run  from  the  settled  soap 
in  the  kettle.  Then  add  fresh  water,  boil  the  soap  until  it  is 
closed  and  add  more  salt  to  grain  it  out.  At  the  finish,  the  soap 
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is  left  more  on  the  open  than  on  the  closed  side,  so  it  drops  out 
a  jelly-like  lye.  After  the  soap  has  been  settled,  the  good  neat 
soap  on  the  top  is  rim  into  frames  and  cut  into  bars  or  run 
directly  into  barrels. 

A  soft  or  potash  soap  is  sometimes  recpiired  instead  of  a  soda 
soap.  When  this  is  the  case,  the  soap  is  made  by  the  semi-boiled 
process  and  consists  of  a  combination  of  grease,  oil,  olive  oil 
foots  and  caustic  potash.  Suitable  oils  and  fats  for  this  purpose 
are  dark  greases,  corn  oil,  olive  oil  foots,  red  oil,  soybean  oil  and 
peanut  oil.  These  are  used  in  combination  or  separately.  It  is 
generally  customary  to  color  the  batch  green.  In  some  cases,  part 
of  the  potash  lye  is  rei)laced  with  caustic  soda  lye. 

A  tyj)ical  formula  for  such  a  soap  is  as  follows: 


Olive  Oil  Foots 

12  parts 

Corn  Oil 

46  parts 

House  Grease 

20  parts 

Caustic  Soda  Lye,  36°  Be. 

3  parts 

Dry  Potassium  Carbonate 

parts 

Caustic  Potash  calculated  as  solid 

23  parts 

soap  is  made  as  a  “run”  soap  by  the 

general  direction 

already  given.  The  kettle  is  boiled  with  both  open  and  closed 
steam,  and  water  is  added  very  slowly.  A  225  per  cent  yield 
or  a  fatty  acid  content  of  approximately  46  per  cent  should  he 
obtained.  When  the  soap  is  finished,  a  sample  cooled  on  a  plate 
of  glass  should  be  neither  slippery  nor  short,  but  slightly  streamed. 
.V  soft  soap  of  this  type  is  usually  run  directly  into  barrels. 


Castile  Olive  Oil  Soaps 

y^L'rilOL'Gll  higher  in  cost  than  olive  oil  foots  soap,  neutral 
Castile  soap  made  from  olive  oil  is  reipiired  to  meet  some 
demands  of  the  textile  manufacturer.  It  is  generally  made  by 
the  full-boiled  process.  In  carrying  out  this  i)rocess,  a  killing 
change,  two  weak  lye  washes,  a  strong  lye  wash,  followed  by  a 
light  salt  vvash  an<l  then  a  finish  with  water  and  the  usual  settling 
are  used.  I  he  object  of  the  light  salt  wash  before  the  finish  is 
to  remove  as  much  of  the  excess  alkali  as  pi^ssible.  d'he  settlino- 
time  of  the  kettle  is  important.  If  the  charge  of  finished  soao  is 
around  10,000  II, s.  it  should  settle  24  hours,  whereas  a  soap  kettle 
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holding  100,000  Ihs.  of  finished  soap  should  settle  from  4  to  7 
days,  depending  upon  the  settling  temperature  and  the  tempera¬ 
ture  of  the  surrounding  air. 

Cotton  Soaps 

TN  the  manufacture  of  cotton  goods  less  soap  is  used,  as  com- 

pared  with  the  amount  consumed  in  the  wool  and  silk  indus¬ 
tries.  It  is  employed  to  cleanse  the  cotton  goods  preparatory  to 
dyeing,  during  and  after  the  dyeing  and  in  calico  printing.  For 
cleaning  cotton  goods  ordinary  chip  soap  is  suitable,  although  a 
more  alkaline  finish  is  of  advantage.  As  cotton  fabrics  are  not 
affected  by  alkali,  the  free  alkali  contained  in  chips  made  in  this 
manner  facilitates  the  removal  of  the  dirt  without  harming  the 
goods. 

For  dyeing  cotton  goods  and  to  brighten  certain  colors  after 
dyeing,  an  olive  oil  foots  soap  is  used  most  generally.  This  is 
especially  true  with  colors  such  as  turkey  red,  alizarine  red  and 
para  red.  1  he  addition  of  soap  brings  out  a  brighter  color  and 
fixes  it  more  firmly.  In  such  cases,  the  soap  removes  the  dye-stuff 
which  has  not  been  united  with  the  mordant  and  enters  into  com¬ 
bination  with  the  dyestuff  on  one  hand  and  with  the  mordant  on 
the  other.  In  this  way  a  triple  combination  of  soap,  dye  and 
mordant  is  fixed  on  the  cotton,  giving  a  faster  and  brighter  shade. 
In  calico  printing,  soap  is  used  in  the  final  oi)erations  of  clearing 
and  washing  after  printing.  About  1  i/j  lbs.  of  soap  are  used  to 
50  gallons  of  water.  A  soap  for  this  purpose  must  be  easily 
soluble  in  water  and  cannot  contain  free  alkali,  rosin  or  filler. 
The  best  soaps  for  use  in  calico  printing  are  either  olive  oil  foots 
soaps  or  red  oil  soaps.  These  soaps  should  be  as  close  to  neutral 

as  possible. 


Siilfonaled  Oils 

OULFON  VTED  oils  are  not  used  to  any  extent  for  making 
scap,  however,  in  the  textile  field,  they  have  found  constder- 
ahle  ai)|>lication.  They  are  used  in  the  dyeing  and  iinn  mg 
turkey  Ltd  alizarine  reds  as  well  as  other  colors  on  cotton  fabric^ 
■L^efare  sontetintes  called  “soluble  oils.”  Turkey  red  o.l,  or 
sLifonLLd  castor  oil,  is  the  Itest  known  of  the  sulfonated  oils. 
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There  are  also  available  for  luinieroiis  uses  in  the  textile,  leather, 
metal,  and  other  trades,  various  other  sulfonated  oils  such  as 
sulfonated  olive,  corn,  lard,  sunflower,  herring,  cod,  whale,  as 
well  as  fatty  acids  of  these  and  other  oils.  The  sulfonated 
alcohols  of  these  fatty  acids  find  use  as  wetting  agents.  Sodium 
lauryl  sulfate,  for  example,  is  made  from  lauryl  alcohol,  which 
alcohol  in  turn  is  derived  from  lauric  acid,  one  of  the  important 
fattv  acids  of  coconut  oil — the  one,  in  fact,  which  helps  give 
coconut  oil  soaps  its  profuse  lathering  properties. 

Sulfonated  oils,  like  surface-active  agents,  have  the  advantage 
in  textile  and  other  processes  of  not  being  affected  by  dilute 
mineral  acids  or  the  salts  present  in  hard  water.  In  addition  to 
the  above  uses,  they  also  find  application  in  the  soaking  out  of 
silk,  in  soapless  shampoos,  in  certain  shaving  creams,  as  emulsi¬ 
fying  agents  in  disinfectant  manufacture,  as  a  spreader  for  oil 
sprays  and  insecticides,  and  in  giving  fiexibility  to  glues  and 
adhesive  coated  papers.  There  are  innumerable  derivatives  and 
mixtures  of  the  sulfonated  oils  which  find  other  specialized  uses. 

In  a  previous  chapter  we  have  outlined  the  methods  used  for 
sul  foliating  castor  and  olive  oils.  The  same  procedure  is  followed 
in  making  sulfonated  oils  for  other  purposes.  Variations  of  the 
process  are  jxi.ssible  and  more  specific  information  may  be  found 
in  special  texts  on  fats  and  oils. 


Soaps  in  Sanitary  Chemical  Supply  Field 

OU.ARTER  of  a  century  ago,  the  sanitary  supply  soap 
business  used  mostly  such  soap  products  as  were  readily 
available.  1  bus  the  towel  supply  companies  furnished  almost 
entirely  hotel  size  cake  soaps  for  wash  rooms  in  conjunction  with 
their  service.  Floors  in  public  buildings  were  cleaned  most  gen¬ 
erally  with  a  soap  powder  built  with  soda  ash,  since  it  could  be 
purchased  cheai,ly  and  readily.  These  methods  of  using  soap 
products  m  public  wash  rooms  and  for  cleaning  floors  of  indus¬ 
trial  and  public  buildings  were  proved  to  be  unsanitary,  extrava¬ 
gant  and  harmful  to  floor  coverings  and  finishes.  As  a  result 
sanitary  supiily  dealers  found  it  necessary  to  demand  soaps 
cles,gn«l  specifically  for  tlieir  trade.  The  wisdom  of  this  attitude 
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is  reflected  hy  the  c(^nstanlly  increasing  tonnage  of  soaps  coi'.- 
sunied  by  this  industry. 

Among  the  types  of  soaps  sold  l)y  sanitary  supply  firms  are 
solid  and  powdered  soaps,  jelly,  pasty  or  soft  soaps,  and  licpiid 
soaps.  One  characteristic  of  this  industry  is  that  it  demands  a 
greater  proportion  of  potash  soap  than  is  used  in  other  directicMis. 
To  make  our  discussion  more  definite,  we  will  consider  sanitary 
supply  soaps  according  to  these  forms  or  states,  that  is,  as  solid, 
paste  and  liquid  soaps. 

The  solid  soaps,  though  still  used  to  some  extent  in  bar  or 
dense  form,  are  employed  generally  in  powdered  or  granulated 
form.  They  consist  mainly  of  full  boiled  soaps  and  cannot  be 
manufactured  without  the  installation  of  a  considerable  amount 
of  e(|uipment.  As  a  result,  they  are  usually  purchased  in  hulk 
for  further  processing.  For  use  in  powdered  soap  dispensers,  a 
ground  toilet  soap  base  with  good  lathering  power  is  to  be  pre¬ 
ferred.  Since  workmen  and  office  employees  often  judge  the 
efficacy  of  these  soaps  solely  by  the  amount  of  lather,  it  is  well 
to  insist  upon  at  least  a  15  per  cent  coconut  oil  content  in  the  fat 
charge.  Some  suppliers  find  their  soaps  are  better  received  if 
they  contain  a  higher  percentage  of  coconut  oil.  Hand  soai)s. 
according  to  the  use  to  which  they  are  put,  must  carry  a  rathei 
high  amount  of  ingredients  other  than  soap.  For  meeting  costs 
and  imparting  free-flowing  properties,  talc,  beiitonite,  or  other 
mineral  earths  are  added ;  in  making  soluble  cleansers  and  water 


softeners,  borax,  phosphates,  silicates  and  modihed  sodas  are 
used;  for  abrasive  cleaning,  pumice,  silica,  corn  meal,  ground 
corn  cobs,  ground  bagasse  and  sawdust  are  favorable  additions. 
These  cut  down  the  lather,  so  the  importance  of  including  a  free- 
lathering  soap  is  evident. 

Granular  soap  is  used  in  many  hand  dishwashing  compouiK  ... 
It  is  not  necessary  to  use  as  good  a  grade  of  soap  for  d.shvvashmg 
products  as  for  hand  soaps.  In  these  con.pounds.  as  well  as  <n 
certain  other  powdered  cleansing  compounds,  it  is  ot  deculei 
advantage  to  employ  spray-dried,  built  soaps  The  spray-dned 
products  incorporate  more  uniformly  the  builders  used  in  dish- 
Lshing  coiupmmds.  By  giving  more  bulk  to  the  finished  piod- 

net,  they  increase  sales  appeal. 
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Sanitation  of  Dishes 

1 1£  sanitation  of  dishes  in  hotels,  public  institutions,  taverns, 
hot  (log  stands,  soda  fountains  and  restaurants  re(|uires  a 
large  tonnage  of  soaps  and  detergent  chemicals.  1  he  washing 
operation  is  done  by  hand  in  the  smaller  establishments  and  by 
machine  in  larger  places.  As  the  sanitation  of  dishes,  silverware 
and  glassware  means  not  only  freedom  from  dirt  but  removal 
of  bacteria,  it  presents  a  field  in  which  state  and  municipal 
health  authorities  play  an  important  role.  In  spite  of  the  alertness 
of  often  too  few  inspectors,  filthy  eating  utensils  annually  produce 
a  great  number  of  communicable  diseases.  In  1947,  2^,765  cases 
of  food  l)orne  diseases  were  reported  in  the  United  States,  as  well 
as  398  separate  outbreaks  in  various  sections  of  the  country.  It 
is  estimated,  however,  that  only  about  five  per  cent  of  the  ills  due 
to  food  filth  are  reported,  for  these  cases  are  difficult  to  trace. 

The  actual  washing  of  dishes  is  carried  out  by  hand  or  by 
machine.  Three  sinks  are  used  freijuently  for  hand  washing. 
The  dishes  are  first  washed  in  water  at  about  120°F.  wdth  a  suit¬ 
able  detergent.  They  are  then  rinsed  clean  wdth  warm  water  and 
finally  immersed  in  a  germicidal  solution  for  two  minutes.  In 
machine  dishwashing,  two  methods  are  used.  When  a  one  tank 
machine  is  used,  the  detergent  solution  is  made  up  in  the  tank 
and  si)rayed  over  the  dishes,  draining  back  into  the  tank.  After 
this  operation,  the  cleaned  dishes  are  rinsed  by  spraying  with 
hot  w'ater  from  above.  This  rinse  water  sometimes  returns  to 
the  wash  tank  overflowing  it,  both  diluting  and  increasing  the 
temperature  of  the  washing  solution.  As  this  is  unsatisfactory, 
other  machines  return  the  rinsing  water  directly  to  the  drain 
Ill  the  double  tank  machines,  the  dishes  are  washed  in  the  first 
tank  and  rinsed  in  hot  water  in  the  second  tank.  By  this  arrange¬ 
ment  better  control  of  the  concentration  of  the  washing  solution 

IS  possible.  In  machine  washing,  a  germicidal  rinse  is  also 
required. 

It  would  be  advantageous  to  use  a  detergei,t-germici<Ie  for  a 

:ri:;  r- 
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chlorine  solutions  made  np  from  sodium  hypochlorite  and  chloride 
of  lime  with  sodium  carbonate  came  into  use.  The  hypochlorite 
rinse  solutions  which  at  1 10°F.  must  contain  approximately, 
100  parts  of  available  chlorine  per  million  parts  of  water,  (p.p.m. ) 
and  not  less  than  50  p.p.m.  are  the  most  universally  used.  In 
certain  directions.  Chloramine  T  and  Chloramine  B  are  incorpor¬ 
ated  into  alkaline  detergents  and  recommended  to  make  up  liquid 
rinses.  These  preparations  are  particularly  applicable  to  taverns, 
scxla  fountains  and  soft  drink  stands  for  rinsing  glasses.  More 
recently,  rinses  have  been  made  from  (|uaternary  ammonium 
compounds.  These  are  very  simple  to  make  up  and  have  been 
generally  approved  by  health  authorities.  They  have  l)een  shown 
to  possess  very  good  bactericidal  properties  when  used  in  the 
concentration  of  1  fluid  ounce  of  a  10  per  cent  solution  in  5 
gallons  of  water.* 

The  actual  detergents  for  washing  the  dishes  are  designed  to 
meet  the  jiarticular  method  of  washing.  Since  wetting  agents 
rinse  cleaner  and  more  easily,  especially  in  hard  water,  they  are 
replacing  a  good  proportion  of  soap  lieretofore  used  for  tins 
purpose.  Grease-cutting  chemicals  are  used  ui  greater  proportion 
than  either  soap  or  wetting  agent.  These  consist  of  soda  ash, 
modified  sodas,  caustic  soda,  sodium  metasilicate,  borax  tri- 
sodiuni  phosphate,  tetrasodium  pyrophosphate  and  sodium  hexa- 
nietaphosphate.  Where  dishes  are  washed  by  hand,  soap  combined 
with  the  milder  alkaline  detergent  chemicals  is  more  popular,  ii 
machine  dishwashing  compounds,  the  pH  may  be  considerably 
hio-her  and  smaller  amounts  of  foaming  agents  are  used. 

The  actual  cleansing  of  tableware  depends  upon  several  con¬ 
ditions.  Those  comprise  the  type  of  soil,  the  concentration  of 
the  detergent,  the  effectiveness  of  the  detergent,  time  the  dishes 
contact  tlfe  washing  solution,  tyiie  of  washing  equipment,  tempci- 

ature  and  hardness  of  the  water. 

While  sellers  of  dishwashing  detergents  attempt  to  make  a 
1  rt  tint  fits  all  these  conditions,  the  simplest  way  for  them 
iroffer  their  products  is  as  hand  or  manual  dishvvashing  deter- 
P-ents  and  as  machine  dishwashing  compounds.  J  he  mam  char- 
Leristic  of  hand  dishwashing  detergents  is  ample  sudsing 

Kevala  &  Taylor.  SOAP.  Aug.  1946. 
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capacity  with  low  alkalinity,  while  in  machine  dishwashing  com¬ 
pounds  this  property  is  much  less,  since  suds  interfere  with  the 
smooth  operation  of  the  machines.  In  our  discussion  of  formulas 
for  these  products,  then,  we  limit  ourselves  to  these  two  types. 

Formulas  for  hand  dishwashing  compounds  are  numerous. 
The  anhydrous  soap  content  varies  from  2  per  cent  to  60  per 
cent  to  fit  the  j)ersonal  likes  and  dislikes  of  the  dish  washer.  The 


following  are  a  few  typical  formulas. 

Soaj)  Granular  (10%  AToisture)  70  lbs. 

Soda  Ash  10  lbs. 

Sodium  Metasilicate  5  lbs. 

Sodium  Tetrapyrophosphate  15  lbs. 


100  lbs. 


It  is  to  be  remembered  in  these  hand  compounds  that  too  great 
an  alkalinity  hurts  the  hands  hence  pi  I  is  usually  kept  below  9.5. 


The  following  has  a  i>H  of  about  9: 

Granular  Soap  (10%  Moisture) 
Modified  Soda 
TriscKlium  Phosphate 
Tetrasodium  Pyrophosphate 
Borax 


10  lbs. 
50  lbs. 
20  lbs. 
10  lbs. 
10  lbs. 


100  lbs. 

1  his  product  is  higher  in  phosphates  which,  it  is  claimed,  is  a 
desirable  property  of  these  detergents. 


Granular  Soap  35 

20  lbs. 

Trisodium  Phosphate  20  lbs 

Tetrasodium  Pyrophosphate  5  ]bs 

Modified  Soda  Crystals  I5  pjg 

So, la  Asl,  5 


100  lbs. 

This  product  also  has  a  pH  of  9  and  is  (piite  generally  repre- 
sentati\e  of  an  acceptable  product. 

I  he  manufacture  of  these  products  is  simple.  The  granular 

ingredients  are  put  into  a  .suitable  dry  mi.xer  being  sure  that  all 

lumps  are  broken  up  if  present.  They  are  mi.xe.l  until  nnifonu 
and  packaged. 
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Alacliine  dishwashing  compounds  are  composed,  as  already  im 
(heated,  of  wetting  agents  and  alkaline  detergents.  Those  which 
have  a  high  pH,  running  as  high  as  pi  I  12,  are  the  most  accept* 
able.  As  the  hands  do  not  contact  such  products,  this  is  an 
advantage  for  many  types  of  soil,  particularly  grease.  The 
United  States  Government,  which  purchases  (juantities  of  these 
machine  dishwashing  detergents,  has  set  up  specifications  based 
upon  their  research,  which  offer  a  good  guide  in  formulation 
Federal  Specification  P-D-236  provides  a  number  of  tests  upon 
which  acceptability  of  dishwashing  com[)ounds  is  based. 

The  following  typical  formulas  of  detergents  suitable  for 
machine  use. 


Sodium  Metasilicate 

30 

lbs. 

Caustic  Soda  (Granular) 

1 

lb. 

Trisodium  Phosphate 

30 

lbs. 

Tetrasodium  Pyrophosphate 

19 

lbs. 

Soda  Ash 

19 

lbs. 

Alkyl  Aryl  Sulfate 

1 

11). 

100 

lbs. 

This  product  has  a  pH  of  about  1 1  and  serves  as  a  satisfactory 
detergent  in  large  restaurants. 

Trisodium  Phosphate  lbs. 

Tetrasodium  Pyrophosphate  35  Ihs. 

Sodium  Hydroxide  1 

Alkyl  Aryl  Sulfate 


4  lbs. 


100  lbs. 


The  above  detergent  is  in  the  more  expensive  class  hut  is  pre¬ 
ferred  because  of  its  efficient  action. 


Soda  Ash 
Sodium  Hydroxide 
Sodium  Bicarbonate 
Trisodium  Carbonate 
Sodium  Metasilicate 
Soap 


27  lbs. 

3  lbs. 
20  lbs. 
35  lbs. 
10  lbs. 
5  lbs. 

100  lbs. 


In  some  cases  soap  is  still  used. 


The  above  formula  is  one 
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employing-  soap.  In  some  cases  both  a  wetting  agent  and  soaj) 
have  been  incorporated,  Imt  these  two  sudsing  agents,  as  a 
general  thing,  counteract  each  other  instead  of  l)eing  synergistic. 

d'hese  machine  dishwashing  detergents  are  made  in  the  same 
manner  as  the  manual  compounds. 

Scrub  Soaps 

QCRUB  soap,  more  properly  called  floor  scrub  soap,  rejiresents 
^  a  considerable  jiart  of  many  sanitary  supply  dealers’  business. 
.As  manufacture  entails  no  great  amount  of  soap-making  e(juii)- 
ment,  those  who  sell  floor  scrub  soaps  in  volume  often  make  their 
own  soaps.  They  fall  into  the  class  of  jelly,  paste  or  soft  potash 
soaps.  Some  scrub  soaps  are  also  offered  in  powdered  form. 
Scrub  soaps  enjoy  popularity  because  they  are  economical  and 
efficient.  In  floor  sanitation,  it  is  important  that  the  soap  clean  the 
floor  jiroperly  and  economically,  without  impairing  its  ap[)ear- 
ance  or  the  material  from  which  it  is  constructed.  The  materials 
and  finishes  of  floors  are  in  great  variety  and  are  expensive.  We 
find  wood,  tile,  linoleum  or  cork,  rulffier,  asphalt  and  mastic  tiles, 
magnesite  composition,  concrete,  terra  cotta  marble  and  other 
materials  used.  The:e  floors  are  painted,  varnished,  waxed  and 
left  in  natural  finish.  A  combination  of  these  finishes  on  a  single 
floor  makes  proper  cleaning  even  more  complex,  when  one  takes 
into  account  the  composition  of  the  grime,  grease  and  other  dirt 
that  must  be  removed  without  harming  these  materials  or  finishes, 
lo  do  a  satisfactory  job,  various  types  of  scrub  soaps  are  offered. 

The  best  general  scrub  soap  has  been  found  to  be  one  made 
from  vegetable  oil  fatty  acids  neutralized  entirely  with  caustic 
potash.  Ihe  fatty  acids  most  generally  used  are  soybean  oil 
corn  oil  and  cottonseed  oil,  because  these  are  most  readily  avail¬ 
able.  Ihe  smaller  manufacturers  have  adopted  fatty  acids  be 
cause  these  are  easier  to  handle  than  the  neutral  oil.  Scrub  soaps 
may  he  made  from  the  oils  as  well,  but  this  process  entails  a 
»reatei  amount  of  time  for  sa|,„nification  and  the  liberated 
glycerine  IS  included  in  the  soap.  White  the  use  of  neutral  oi 

savings  where  the  oils  are  to  be  had  more  cheaply  than  "heTtlv 
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acids.  When  glycerine  is  selling  at  a  low  price,  it  is  cheaper  to 
leave  the  glycerine  in  the  soap  than  recover  it  by  saponification 
and  distillation  methods  for  fatty  acid  production. 

The  explanation  is  sometimes  advanced  that  soaps  leave  a  thin 
protective  covering  on  floor  covering.  If  this  is  actually  the  case, 
then  linseed  oil  would  seem  to  recommend  itself  particularly  for 
use  in  floor  scrub  soaps  because  of  its  admittedly  exceptional  film¬ 
forming  characteristics;  and,  following  this  theory  still  further, 
what  is  more  logical  than  that  linseed  oil  soaps  should  be  par¬ 
ticularly  well  suited  for  use  on  linoleum,  which  is  itself  composed 
largely  of  linseed  oil?  Many  soap  chemists  question  this  whole 
story  of  de^x^sit  of  a  residual  film,  but  the  idea  is  at  least  plausil)ie 
and  is  accepted  in  some  quarters. 

Oleic  acid  produced  in  stearic  acid  manufacture,  tallow  fatty 
acids,  tall  oil  and  cottonseed  foots,  which  are  often  foul-smelling, 
are  all  used  to  produce  scrub  soaps.  These  are  usually  opaque 
rather  than  translucent  and  comparatively  cheap  in  price.  More 
recently,  wax  scrub  soaps  have  appeared  on  the  market.  1  hese 
are  opaque,  pasty  soaps  with  a  sheen  or  silky  luster,  induced  by 
free  stearic  acid  or  free  wax.  The  sales  point  made  for  these 
soaps  is  that  they  leave  a  coating  of  wax  on  the  floor  after  use. 
While  we  have  not  seen  any  specific  data  as  to  the  amount  of 
wax  thus  left,  it  is  to  be  doubted  that  the  amount  would  be  large 
enough  to  be  very  durable  since  the  wax  content  of  the  wash 
water  containing  the  soap  is  very  small. 

Pine  scrub  soaps  have  been  very  popular  with  soap  users  foi 
many  years.  They  consist  of  an  ordinary  scrub  soap  of  about 
15  per  cent  soap  content  to  which  is  added  up  to  5  per  cent  or 
higher  of  distilled  pine  oil.  The  pine  oil  congeals  the  soap,  gives 
a  clean,  pleasant  odor,  and  causes  the  soap  to  lx?  more  transparent. 
As  pine  oil  is  a  good  solvent,  it  also  is  efficacious  in  removing 
grease.  This  very  solvent  action  may  also  be  dangerous  in  that 
it  may  adversely  af¥ect  certain  finishes  and  may  dissolve  asphalt 

or  rubber  tile  floors. 

Scrub  soaps  are  also  produced  in  liiiuid  form.  Where  carrying 
charges  on  water  are  not  a  factor,  it  is  more  convenient  to  use 
liquid  scrub  soaps  than  the  jelly  soaps.  It  is  naturally  easier  for 
the  maintenance  man  to  add  liqtiid  soaps  to  water  than  to  dissolve 
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a  jelly  or  paste.  The  difference  between  liquid  soaps  and  jelly 
soaps,  as  may  be  implied,  is  the  greater  water  content. 

Before  leaving  the  subject  of  scrub  soaps,  a  few  comments 
regarding  their  properties  and  composition  are  appropriate. 
Scrub  soai)s  should  be  mild  in  action,  dissolve  readily  in  luke¬ 
warm  water,  rinse  off  readily  and  cleanly,  produce  good  suds  even 
in  hard  water,  should  not  damage  floor  surfaces  and  should  not 
leave  behind  an  unpleasant  odor.  While  the  industry  does  not 
generally  purchase  upon  si)ecifications,  it  seems  that  it  might 
improve  its  position  by  setting  up  a  set  of  standards,  so  that 
users,  as  is  often  the  case,  may  not  be  misled  by  such  tactics  as 
pointing  out  other  qualities  of  the  soap  rather  than  the  actual 
cleaning  power  or  anhydrous  soap  content. 

Liquid  Soaps  in  Sanitary  Field 


have  already  touched  upon  liquid  scrub  soaps.  Two  other 
frecpient  uses  for  liquid  soaps  in  the  sanitary  chemical  field 
are  as  rug  shampoos  and  in  liquid  soap  dispensers.  The  same 
soap  may  be  used  for  both  purposes.  Liquid  soaps  contain  vary- 
ing  quantities  of  anyhydrous  soaps  and  are  diluted  even  more 
by  the  purchaser.  It  is  easy  to  add  water  to  them.  They  are, 
like  the  liquid  soaps  already  mentioned,  made  from  high  lauric 
acid  content  oils  of  which  the  main  sources  are  coconut  oil  or 
its  fatt)  acids,  hor  lower  grade  liquid  soaps,  the  so-called  acidu¬ 
lated  coconut  oil  faty  acid  stocks  find  limited  use.  They  are 
obtained  from  the  refining  of  coconut  oil.  Coconut  oil  soaps, 
probably  because  the  oil  contains  a  substantial  proportion  of 
lower  molecular  weight  fatty  acids,  cause  a  burning  or  biting 
sensation  on  the  skin.  To  obviate  this,  some  manufacturers 
include  m  the  fat  charge  some  other  vegetable  oil  like  corn  oil 
or  olive  oil.  Too  great  a  percentage,  however,  may  produce 
cloudiness.  The  free  alkali  of  the  soap  must  be  controlled  care- 
u  Iv,  and  the  soap  kept  very  slightly  on  the  alkaline  side,  between 
0.1  per  cent  and  0.2  |«.r  cent,  if  iK,ssil,le.  Various  additions  to 
the  soap  have  not  proved  successful  in  overcoming  this  defect. 

Clarity  of  liquid  soaps  is  a  problem  to  some  soapers  In  addi 
tton  to  the  usual  methods  of  filtering  at  reduced  temperatures^ 


Special  counlcr  flow. 
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ao-iiig-  and  certain  additions  of  clienncals  or  seciuestei  mg  agents 
help  in  clarification.  Colloidal  precipitates  and  insolubles  are  the 
most  troublesome,  d'he  former  are  apt  to  be  due  to  nitrogeneous 
impurities  in  the  oils  used  and  the  latter  to  hard  water. 


Welling  Agent — Soap  Mixtures 

The  addition  of  wetting  agents  to  soaps  has  not  met  with 
much  success.  Of  the  many  surface-active  agents  ti\ailal)le, 
few  are  effective  with  soap.  Most  of  them  reduce  rather  than 
increase  the  lathering  power,  b'rom  time  to  time  certa.n  of  them 
are  recommended  as  suitable  additives  for  soap  hut,  to  date,  w'e 
know  of  none  that  is  entirely  satisfactory. 

There  is  a  steady  and  constant  increase  in  the  use  of  soaps  in 
tlie  sanitary  chemical  field.  The  op’portunities  will  undoubtedly 
increase,  and  alert  manufacturers  are  not  neglecting  further 
research  in  this  direction. 


Cosmetic  Soaps 

have  already  discussed  the  use  of  soa|)  in  cosmetic  or 
closely  allied  cosmetic  preparations  such  as  shamjioos,  shav¬ 
ing  media,  dentifrices  and  special  toilet  cake  soap.  In  addition 
to  these  we  find  a  considerable  amount  of  soap  consumed  in  pre¬ 
parations  like  creams,  licpiid  emulsions  and  mascara. 

\  anishing  creams  consist  mainly  of  potassium  and  ammonium 
stearate  with  glycerine  and  water.  Liiiuid  creams  like  the  well- 
known  Honey  and  Almond  Lotion  are  oil-in-water  emulsions 
stabilized  with  soap.  As  such  a  cream  is  typical  of  the  use  of  soap 
in  cosmetics  we  have  listed  the  following  formulas. 


61/.  Ih.s. 
16/^  lbs. 
68  Ihs. 
20  lbs. 

IMs  lbs. 


No.  1 
beeswax 
Spermaceti 

Almond,  Sesame  or  Peanut  Oil 

Water  (Distilled) 

l^ora.x 


Mix  together  at  150°F. 
stir  till  cool.  Then  take 


in  molten  condition  and  continue  to 
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No.  2 

50  lbs.  Cream  Base  (No.  1) 

10  lbs.  Neutral  White  or  Castile  Soap 

150  lbs.  Water  (Distilled) 

8  oz.  Perfume 

Transfer  the  cream  base,  No.  1,  to  emulsifying  mixer,  add  the 
soap,  perfume  and  finally  the  water  heated  to  140°F.  Stir  until 
cool. 

Instead  of  using  soda  or  potash  soaps  for  creams,  triethano¬ 
lamine,  2-methyl-2-aminol -,3-propanediol,  and  other  amine  soaps 
are  used  more  generally  in  making  cosmetic  soaps.  These  amine 
soaps  are  better  emulsifying  agents  than  soda  or  potash  soaps  and 
though  more  expensive,  require  less  soap  for  producing  a  stable 
emulsion. 

Pharmaceutical  and  Veterinary  Soaps 
^'T^TIE  United  States  Pharmacopoeia  has  long  recognized  soap 
as  a  medicinal  preparation  and  continues  to  do  so.  Two 
classes  of  soap  are  included — Hard  Soap  or  Soda  Olive  Oil  Castile 
Soap,  and  Soft  Green  Soap  or  Soap  Mollis  made  from  vegetable 
oil,  especially  linseed  oil,  saponified  with  potash  or  potash  and 
soda.  Hard  soap  is  used  mainly  as  a  detergent,  but  it  is  also 
used  as  a  vehicle  for  liniments,  in  suppositories,  as  an  ingredient 
in  pills  and  tablets  containing  resinous  drugs  and  in  mouth  washes. 
Soft  soap  is  used  as  a  detergent,  often  in  pre-operation  prepara¬ 
tion  of  the  surgeon’s  hands,  as  a  carrier  for  medicaments  in 
ointments  and  liniments  and  for  the  treatment  of  skin  ailments 
like  scabies,  psoriasis,  eczema  and  pityriasis. 

In  veterinary  medicine,  these  soaps  find  use  for  itching  and 
parasitic  skin  diseases,  swellings  and  inflammation  of  tendons  and 
joints.  They  are  used  in  considerable  tpiantity  for  the  preparation 
of  disinfectants. 


Uses  of  Soap  in  Disinfectants 

71  S  the  use  of  soap  in  disinfectants  or  germicides  is  consider- 

^  able  we  will  consider  these  in  more  detail.  The  terms  “germ- 
icide  ”  “disinfectant,"  and  “antiseptic”  often  are  used  interchange- 
ahly  hy  many  |Kirsons,  mainly  because  the  products  m  tins  category 
are  used  for  the  same  general  pur,K>ses.  To  those  more  familiar 
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with  this  field,  however,  there  is  a  difference.  Briefly,  a  germi¬ 
cide  is  a  preparation  that  kills,  especially,  disease  germs ;  a  disin¬ 
fectant  is  a  product  applied  to  non-living  objects  to  free  them 
from  disease  germs  and  other  dangerous  micro-organisms,  and 
an  antiseptic  is  a  substance  that  prevents  the  growth  of  micro¬ 
organisms  either  by  killing  them  or  inhibiting  their  growth 
especially  on  living  tissue.  Disinfectants,  particularly,  often  pos¬ 
sess  fungicidal  as  well  as  bactericidal  properties.  To  complete  our 
definitions,  “Bacteriostatic”  implies  inhibiting  bacterial  growth, 
and  a  “sanitizer”  or  “sanitizing  agent”  implies  killing  slightly 
less  than  100  per  cent. 

In  a  previous  chapter  we  have  discussed  germicidal  bar  soaps. 
These  have  become  possible  through  certain  patented  phenolic 
substances*  like  bis-2-hydroxy-3,5,6  trichlorophenyl  methane, 
known  more  generally  as  G-11.  In  the  sanitary  chemical  and 
animal  husbandry  fields,  however,  disinfectants  come  as  liquids 
which  usually  emulsify  upon  the  addition  of  water.  The  active 


ingredients  used  in  these  j)roducts  most  fretpiently  consist  of 
phenolic  substances  which  are  solubilized  and  made  emulsifiable 
by  soap. 

Cresol  Solution  or  Liquor  Cresolis  Compositus  U.S.P.  is  a 
commonly  used  disinfectant.  This  is  made  viz; 

C''<;sol  500  gni. 

Linseed  Oil  300  g,,,. 

Potassium  Hydroxide  80  gm. 

Alcohol  30  „,i  ■ 

Water  O.S. 


1000  gm. 

As  cresol  is  more  exiK-nsivc  than  crcsylic  acids,  a  50  per  cent 
cresyhc  acid  solution  that  largely  replaces  the  U.S.P.  product  in 
the  annual  hnshandry  field  and  other  fields  has  found  its  wav 
on  the  niarket  in  the  past  few  years.  A  typical  formula  for  this  is: 


Cresylic  Acids 
Linseed  Oil 
Potash  Lye,  42°  Be. 
Soda  Lye,  36°  Be. 
Water  Soft 


*U.B.  Fateuts  2,353,724  &  2,250,480. 


100  gal. 
540  lbs. 
103  lbs. 
388  lbs. 

-00  gal. 
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'I'o  make  these  two  products,  all  the  ingredients  except  water 
are  mixed  together  until  the  mass  is  clear.  Water  is  added  grad¬ 
ually,  until  exactly  200  gallons  of  finished  j)roduct  are  obtained 
in  the  latter  formula,  or  1,000  grams  in  the  former. 

In  these  cresylic  acid  type  products,  which  dilute  with  water 
to  clear  solutions,  the  linseed  oil  soap  acts  as  the  solubilizing 
atyent  for  the  cresol  or  cresylic  acids.  Other  vegetable  oil  soaps 
may  also  he  used  in  this  capacity  if  desired. 

Another  type  product,  referred  to  very  generally  as  stock  dip, 
which  finds  a  large  volume  of  sales  on  the  farm  as  well  as  in 
small  packages  in  the  household,  is  tar  acid  oil  disinfectant.  It 
is  custt)mary  to  use  rosin  soap,  a  mixture  of  rosin  soap  and  castor 
oil  soap,  and  neutral  salts  of  processed  rosin  and  tall  od  soap  as 
emulsifying  agents.  Stock  dips  of  this  tyi)e  break  into  whitish 
ennilsions  upon  dilution  with  water.  A  tar  acid  oil  dip  and  disin¬ 
fectant  may  be  made  viz : 

Tar  Acid  Oil  (30%  Tar  Acids)  600  lbs. 

Kosi.1  !■  or  G  207  lbs. 

Soda  Lyc,  44°  Be.  "’"•  . 

Tbe  rosin  soap  inav  be  made  separately  and  dissolved  in  the 
tar  acid  oil  by  stirring.  A  cpiicker  method,  however,  is  to  grmd 
the  rosin  and  add  it  to  the  tar  acid  oil,  Stirling  rigorous  y.  le 
Ive  is  then  added  and  the  mass  mixed  for  several  hours.  To  an 
Jniulsification,  20-30  lbs.  of  castor  oil  soap  may  Ik-  added  to  the 
linished  di]).  'riiis  soap  is  made  by  the  cold  (irocess  in  a  crutcher 

,,  ,vi  V  t  300  lbs. 

Castor  (Jil  No.  3 

1  T  2/' o  150  lbs. 

Soda  Lye,  36  Le. 

Saponifv  at  120°F.,  then  add  Water 
Durin-  the  recent  war,  c.insiderable  ,|uantit,es  o  dismfectan  s 

were  usexl  bv  the  United  States  Army  for  germicidal  and  fung 

wiic  use.l  in  tne  phenolic  Ixxlies  known 

cidal  purixises^  ^  ienteen  of  these  available. 

DowiCKles.*  Ik  he  are^^  ,,i,i.,fectant  field.  They 

only  a  few  are  use(  ex  •  althom’'h  sovbean 

^olnbilizcd  with  coconut  oil-potadi  soap,  altnoi  ^  . 

aie  solubili/cd  wi  following  are  two 

and  other  vegetable  soaps  nia>  Dt  me 

formulas  of  this  type. 

7^^  by  Dow  Chemical  Cotnpany,  Midland,  Mich. 


SOAP  PRODUCTS 


329 


No.  1 

Coconut  Oil  Fatty  Acids 

126>4  lbs. 

Potash  Lye,  38°  Be. 

70  lbs. 

Orthoj)henyl  phenol 

159  lbs. 

Chloro-2-Phenylphenol 

127  lbs. 

2  Chloro-4  Phenylphenol 

46  lbs. 

Isopropyl  Alcohol  91% 

37J/2  gals. 

Caustic  Soda  Solid 

20%  lbs. 

Water  Soft 

71  gals. 

To  make  this  disinfectant,  mix  the  phenols  and  coconut  oil 
fatty  acids  together.  Add  the  caustic  potash,  the  isopropyl  alcohol, 
the  caustic  soda  dissolved  in  part  of  the  water  and  finally  the 
rest  of  the  water.  A  1  per  cent  solution  of  the  finished  product 
in  water  should  he  clear  and  have  a  pH  of  about  9. 


No.  2 


Coconut  h'atty  Acids 

106  lbs. 

Liquid  Caustic  Potash  (45%  KOH) 

60  lbs. 

Orthophenylphenol 

100  lbs. 

Chloro-2  Phenylphenol 

20  lbs. 

Caustic  Soda  Solid 

10  lbs. 

Sodium  Sulfite 

10  lbs. 

Isopropyl  Alcohol  99% 

70  lbs. 

Water  Soft 

914  lbs. 

I'ollow  directions  as  for  formula  No.  1  hut  add  sodium  sulfite 
last. 

Another  phenolic  body  used  ([uite  extensively  for  making 
germicides  is  Givaudan’s  2',  2'  dihydroxy  5,5'  dichloro  diphenyl 
methane,  known  to  the  trade  as  (i-4.  A  formula  using  this  sub¬ 
stance  follows : 

No.  3 


Coconut  Oil  Fatty  Acids  54  iPs. 

Potash  Lye,  38°  P>e.  40  Ihs. 

Isopropyl  Alcohol  9P%  26  gal. 

s?.y4  ii)s. 

Wetting  Agent  4 

S(Kla  Lye,  36°  He.  p,/ 

W’atcr  T,;  „  ■ 


SOAPS  AND  DETERGENTS 
Follow  directions  as  for  formula  No.  1, 

Pine  oil  disinfectants  also  use  soap  to  emulsify  the  pine  oil 
ujx)!!  dilution.  Either  rosin  soap  or  Dresinate,*  which  makes  a 
dark  red  product,  and  coconut  oil  soap  or  other  vegetable  oil 
potash  soap  are  suitable.  Formulas  in  use  are: 


No.  4 

Distilled  Pine  Oil  500  lbs. 

Wood  Rosin  I  200  lbs. 

Caustic  Soad  Solution  25%  100  lbs. 

Heat  pine  oil  to  175°F.  and  melt  the  rosin  in  it.  Let  the 
temperature  drop  to  140°F.  and  stir  in  the  lye  solution. 

No.  5 

Distilled  Pine  Oil  300  lbs. 

Coconut  Oil-Potash  Soap  200  lbs. 

(31%  anhydrous  soap) 

Dissolve  the  soap  in  the  pine  oil  by  heat  and  agitation. 


Insecticide  Soaps 


Scraps  are  widely  employed  as  wetting  and  spreading  agents 
for  insecticidal  sprays  (chiefly  nicotine  sprays)  and  as  emul¬ 
sifiers  for  j)etroleum  oils.  In  these  cases  their  value  depends  not 
so  much  upon  their  own  toxicity,  Init  upon  physically  improving 
the  effectiveness  of  the  toxic  materials  with  which  they  are  used 
l)y  lowering  the  surface  tension  or  spreading  power  of  the  spray 
solution.  While  many  of  the  newer  wetting  agents  (sulfated 
alcohols,  phenols,  etc.)  are  replacing  ordinary  soaps  in  proprietary 
insecticidal  compositions,  soaps  are  still  widely  recommended  in 
entomological  literature  as  an  additive  to  spray  preparations. 


hist  wlK-n  soap  was  first  used  to  control  insects  is  not  dcfiintely 
known.  'I'lie  early  writers  in  entomological  literature  recom¬ 
mended  soap  snds.  Shepard'  cites  the  use  of  whale-od  soap  as  the 
cheapest  and  most  effective  insecticide  for  destroying  the  rose 
chafer,  a  recommendation  for  which  the  Massachusetts  florti- 


•.Made  by  Hercules  Powder  Company,  Wilmington,  Del 
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cultural  Society,  iu  1842,  offered  a  money  premium.  The  specific 
recommendation  was  2  pounds  of  whale-oil  soap  in  15  gallons  of 
water.  In  a  U.S.D.A.  Farmers'  Bulletin,  written  in  1908  by  C. 
L.  Marlatt”  definite  recommendations  for  fish-oil  soaps  were  made 
for  summer  control  of  aphids  or  plant  lice,  the  pear  slug,  and  as 
a  winter  wash  for  the  San  Jose  Scale  and  other  allied  forms. 
“Any  good  soap,”  commented  Marlatt,  “is  effective  in  destroying 
soft-bcxlied  insects,  such  as  aphids  and  young  or  soft-bodied 
larvae.  As  winter  washes,  in  very  strong  solution,  they  furnish 
one  of  the  safest  and  most  effective  means  against  scale  insects. 
The  soaps  made  of  fish  oil  and  sold  under  the  name  of  whale-oil 
soaps  are  often  especially  valuable,  but  they  are  variable  in  com¬ 
position  and  merits.”  Shepard*  pointed  out  that  much  of  the 
“whale-oil”  was  derived  from  “all  sorts  of  fish  refuse  and  sold 
under  the  older  term.” 

Soap,  then,  has  long  been  advocated  for  the  control  of  insect 
pests.  A  bibliography  on  its  various  insecticidal  uses  would 
number  thousands  of  references.  BourcarF  reviews  the  use  of 
soap  as  an  insecticide  chiefly  on  the  basis  of  European  recom¬ 
mendations.  When  used  alone,  soap  solutions  are  recommended 
for  the  Apple  Back  Beetle  {Taniicns  dispar),  Wire  Worms,  the 
Imported  Cabbage  Worm,  Mole  Cricket  (Gryllotalpa  zailgaris) , 
ants  infesting  trees,  Chinch  Bugs,  White  Peach  Scale  (Diaspis 
pcntagona) ,  Woolly  Aphis  {Schi::oncura  lanigcra),  coccids,  thrips 
on  grain  crops  and  locusts. 

Obviously,  such  recommendations  are  not  recognized  by  present- 
day  entomologists,  inasmuch  as  the  newer  insecticides  are  far 
more  efficient.  Nevertheless,  soap  continues  to  find  considerable 
use  as  an  insecticide  or  at  least  an  insecticide  ingredient  For 
instance,  the  index  of  “The  Review  of  Applied  Entomology”  as 

late  as  1937  listed  some  55  references  involving  soap  for  killino- 
various  insects.  ^ 

Obtaining  tlie  purest  fatty  acids  obtaitiable,  Dills  and  Memisan^ 

emulsified  them  and  ran  tests  on  the  bean  aphid  {Afhis  rcmicis) 

1  he  results,  which  confirm  the  leports  given  above,  arc  given 
in  Table  A. 
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Table  A 

Mortality  with 

Mortality  with 

Flatty  Acid  1/6% 

Free  Acid 

Soaj) 

(0.5  Cone.) 

Caproic 

15.4 

6.9 

Caprylic 

18.1 

36.9 

Capric 

45.0 

55.2 

Laurie 

42.0 

67.1 

Myristic 

16.9 

30.4 

Palmitic 

15.1 

24.9 

Stearic 

10.8 

12.8 

Oleic 

19.3 

81.1 

Check 

2.7 

4.9 

Emulsifier  34% 

4.0 

— 

One  of  tlie  difficulties  attending  a  study  of  the  insecticidal  value 
of  soaj)s  is  the  fact  that  soaps  vary  greatly  in  their  water  content 
and  in  j)roportion  of  fatty  acid  salts.  Dills  and  Menusan'*  state 
that  an  examination  of  soaps  commonly  used  for  spraying  re¬ 
vealed  a  water  content  varying  from  30  to  70  per  cent.  Consider¬ 
able  differences  in  toxicity  exist  among  the  fatty  acids.  These 
writers  have  clearly  pointed  out  that  most  of  the  experimetital 
research  has  been  comi)aring  “different  commercial  brands  in¬ 
stead  of  different  kinds  of  soap  and  their  conclusions  and  recom¬ 
mendations  are  reliable  only  until  the  manufacturer  changes  his 
product.  For  that  reason  most  of  the  experiments  in  the  use  of 
soaps  have  only  transient  value  and  it  is  found  necessary  to 
repeat  them  each  time  a  new  brand  appears  or  an  old  one  is 
altered.  On  the  contrary,  by  preparing  soaps  from  fatty  acids, 
however,  a  definite  product  is  obtained  which  can  be  tested  for 
toxicity  as  against  the  free,  emulsified  acid. 

Potassium,  sodium  and  ammonium  soaps  were  prepared  by 
SiegleC  and  I’oponoe"  who  observed  that  the  killing  iK)wer  of  the 
soaps  was  much  less  than  the  corresponding  acids  in  free,  emul¬ 
sified  form,  that  the  sodium  soaps  possess  greater  toxicity  than 
potassium  soaps  was  shown  by  Fleming  and  Baker^  m  tests  con¬ 
ducted  ui>on  adult  Jai)anese  Beetles. 

A  number  of  soap  washes  were  tested  in  the  laboratory  In 
Frost"  against  red  spider  and  the  terrapin  scale  on  peach,  d  he 
results  given  in  Table  B  show  the  high  toxicity  of  these  materials 
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Table  B 


Insect 

Material 

%  Active  Test  1 
ingredients  % 
by  Vol.  Mortality 

Test  II 
% 

Mortality 

Red  Spider 

Linseed  Oil-Potash  Soap 

2 

99.2 

95.9 

Red  Spider 

Corn  Oil-Potash  Soap 

2 

99.2 

97.6 

Red  Spider 

Coconut  Oil-Potash  Soap 

2 

96A 

97.8 

Terrapin  Scale 

Linseed  Oil-Potash  Soap 

2 

100.0 

Toxicity  to  Plants 


use  of  any  chemical  as  a  plant  insecticide  is  dependent 
upon  its  degree  of  safety  to  plants  when  used  in  sufficient 
concentration  to  kill  insect  life.  We  have  already  stated  that  soap 
solutions  in  concentrations  of  1  per  cent  or  stronger  are  toxic  to 
many  soft-bodied  insects.  Are  such  concentrations  safe  to  plants? 

This  problem  was  studied  by  Ginsbnrg  and  Kent'*  using  a  highly 
insecticidal  jx)tassinm-coconnt  oil  soap  as  the  test  insecticide. 
Spray  solutions  containing  0.25,  0.5,  1.0  and  2.0  per  cent  actual 
soap  were  made  and  applied  with  a  i  gallon  knaj)sack  sprayer  to 
some  54  different  varieties  of  garden,  orchard,  greenhouse  and 
ornamental  plants.  Observations  for  plant  injury  were  made 
during  the  subsecpient  two  weeks.  At  the  lowest  concentrations 
used  (  0.25%-0.5%)  no  injury  develoix.*d,  although  at  0.5  per  cent 
some  injury  to  delicate  flowers  was  observed.  At  the  1  per  cent 
level,  many  greenhouse  and  garden  plants  suffered  injury,  but 
orchard  trees  were  not  affected.  All  plants  were  injurecrwhen 
the  soap  was  increased  to  2  per  cent. 


According  to  Bourcarf^  the  greater  the  free  caustic  alkali  and 
free  alkaline  carbonate  content  of  soaps,  the  more  severe  the 
injury  to  plants.  To  cjuote :  “Solutions  of  Marseilles  soap  (hard 
soap)  are  less  injurious  than  soft  soap;  the  latter  becomes  injur¬ 
ious,  dei>ending  on  the  plant  treated,  when  used  in  concentrations 
greater  than  0.66  [ler  cent;  it  is  dangerous  to  flowers  from  1.32- 
2.5  per  cent,  m  that  soapy  sjirayings  prevent  them  from  prcxlucing 
nuts;  finally,  it  attacks  the  skin  of  stone  fruit,  and  injures  the 
leaves  when  tender.  Used  in  winter  at  great  strength  (18-24 
per  cent  solutions)  soap  renders  the  trees  sterile;  this  is  not  the 
treses  solutions,  except  when  used  on  peach 


Carefully-prepared  soaps  of  fatty  acids  were  tested  upon 


a  series 
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of  plants  by  Dills  and  Menusan.^  From  their  observations  the 
writers  concluded  that  plant  injury  decreases  as  the  molecular 
weight  of  the  soap  molecule  increases  and  noted  that,  especially 
in  the  case  of  capric  and  lauric  acid,  plant  injury  may  occur  before 
the  insects  are  controlled.  One  per  cent  solutions  of  olive,  peanut 
and  tea-seed  oils  w'ere  found  to  be  safe  on  five  varieties  of  half- 
grown  squash,  according  to  tests  by  Fulton  and  Howard.®. 

Contact  poisons  effect  the  death  of  an  insect  by  certain  complex 
chemico-physical  processes  that  ensue  after  the  spray  contacts 
the  external  body  surface  of  the  insect.  Many  insecticidal 
materials  that  are  arbitrarily  classed  as  “contact  poisons”  may, 
how'ever,  be  taken  into  the  body  of  the  insect,  via  the  alimentary 
tract  by  feeding,  and  after  being  absorbed  into  the  system,  cause 
death.  In  general,  three  modes  of  contact  action  are  suggested, 
depending  upon  the  chemical  nature  of  the  particular  contact 
poison  under  consideration. 

1.  By  covering  or  plugging  the  spiracles  or  breathing  pores. 

2.  By  directly  affecting  the  surface  tissues  of  the  body. 

3.  By  penetrating  the  integument  and  affecting  the  protoplasm 
of  the  living  tissues. 

When  strong,  concentrated  soap  solutions  are  sprayed  upon 
insects,  as  for  pests  on  dormant  fruit  trees,  it  is  conceivable  that 
the  soap  might  form  a  film  over  the  spiracles,  resulting  in  suf¬ 
focation  and  death  of  the  organisms.  In  other  cases  where  soaps 
are  used,  it  seems  apparent  from  the  evidence  that  soap  solutions 
do  enter  the  openings  of  the  larger  tracheae  or  air  tubes  and 
bring  about  the  same  result. 

The  second  and  third  modes  of  contact  action  are  closely 
related  and  are  dependent  upon  the  chemico-physical  forces  that 
come  to  play  on  the  surface  of  the  integument  or  body  wall. 
Without  entering  into  a  detailed  description  of  the  insect  integu¬ 
ment,  it  will  suffice  to  point  out  that  it  consists  essentially  of  a 
permeable,  flexible,  chitinous  layer  underlying  a  thin,  lipoid  or 
fatty  layer  which,  in  comparison,  is  relatively  impermeable. 

It  is  obvious  from  the  foregoing  survey  that  soaps  as  well  as 
fatty  acids  and  glycerides  play  a  significant  role  in  the  perform¬ 
ance  of  certain  contact  insecticides.  The  true  explanation  of  the 
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insecticidal  role  of  these  materials,  either  when  used  alone,  or 
in  emulsified  form  along  with  other  toxicants  is  fairly  obscure. 


Soap  in  the  Rubber  Industry 


INURING  the  period  of  World  War  II,  with  our  sources  of 
su])ply  for  natural  rubber  in  enemy  hands,  the  use  of 
soap  in  production  of  synthetic  rubber  assumed  quite  a 
substantial  volume.  In  the  manufacture  of  synthetic  rubber  of 
the  butadiene  type,  styrene,  acrylonitrile  and  methacrylate  are 
emulsified  in  soapy  water  and  then  polymerized  to  form  a  syn¬ 
thetic  latex  which  is  later  coagulated,  washed,  dried  and  further 
processed.  Some  difficulty  was  occasioned  by  the  earlier  soaps 
employed  in  this  emulsification  method  of  polymerization;  and 
as  the  process  was  improved,  it  was  found  that  specially  com¬ 
pounded  soaps  gave  far  better  results  than  the  ordinary  soaps 
on  the  market. 


A  number  of  soapmakers  made  soaps  to  meet  specifications 
developed  by  the  synthetic  rubber  grain  manufacturers  and  during 
the  war  years,  sold  quite  a  volume  of  quota  exempt  soap  for  this 
purpose.  The  specifications  referred  to  are  furnished  by  the 
synthetic  rubbei  manufacturing  companies.  Various  companies 
desire  different  grade  soaps.  With  the  resumption  of  imports  of 
natuial  rubber  in  the  post-war  period,  however,  the  production 
of  synthetic  rubber  has  fallen  off,  as  has  the  tonnage  of  soap 
consumed  by  this  industry. 

Soap  is  also  used  for  the  dispersion  of  vulcanizing  materials 
in  the  reclaiming  of  recovered  or  used  rubber,  in  the  manufacture 
of  rubber  substitutes,  and  in  the  moulding  of  rubber  articles. 
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Dry-Cleaning  Soaps 

he  process  of  dry  cleaning  is  not  unlike  laundering.  The 
equipment  used  for  the  actual  cleaning  and  drying  is  similar 
to  laundry  machinery.  The  difference  between  dry-cleaning  and 
laundering  is  that  instead  of  using  soap,  alkaline  detergents  and 
water,  the  products  are  cleaned  with  petroleum  solvents  or  chlorin¬ 
ated  solvents  with  a  special  soap  dissolved  in  them.  The  amount 
of  dry-cleaning  soap  used  in  the  solvent  varies  anywhere  from  1 
to  6  per  cent. 

The  making  of  dry-cleaning  soaps  is  (piite  a  different  problem 
from  the  manufacture  of  a  soap  used  with  water  for  washing 
clothes.  These  soaps  are  either  pastes  or  liquids  and  vary  greatly 
in  their  composition.  The  anyhydrous  soap  content  ranges  from 
10  to  50  per  cent,  and  usually  from  10  to  20  per  cent  of  free 
fatty  acid  is  present.  The  balance  of  the  composition  is  water  and 
organic  solvents.  Some  manufacturers  make  dry-cleaning  soaps 
with  no  excess  of  free  fatty  acids.  The  combined  fatty  acids  in 
the  soap  consist  usually  of  stearic  and  oleic  acids,  although  there 
is  some  objection  to  oleic  acid  (red  oil)  because  of  its  odor.  Oils 
are  being  used  to  replace  oleic  acid  to  some  extent  in  the  manu¬ 
facture  of  dry-cleaning  soap.  The  fat  charge  is  treated  with 
various  alkalis  including  caustic  soda,  caustic  potash,  ammonia, 
slaked  lime,  triethanolamine  and  other  amines.  In  saponifying 
a  fat,  a  concentrated  lye  is  used  in  order  to  keep  the  water  content 
as  low  as  possible. 

The  method  of  manufacturing  these  soaps  is  first  to  put  the 
organic  solvents,  free  fatty  acids  and  oils  in  the  kettle,  the  alkali 
is  then  added  while  stirring  the  mixture.  Heat  is  applied  care¬ 
fully  to  avoid  iKjiling  away  too  much  of  the  volatde  solvent. 
.After  saj)onification  is  complete,  an  excess  of  oleic  and  stearic 
acids  is  added.  The  product  is  then  allowed  to  age  so  crystalliza¬ 
tion  of  the  stearic  acid,  which  is  present  in  excess,  develops  a 
sheen  through  the  product. 

'I'lic  solvent  bases  used  in  Tiiaking  dry-cleaning  soap  incl.ide 
ordinary  cleaner’s  naphtlia.  Stoddard  solution,  benzol,  cbloroforni, 
carbon  ’  tetrachloride,  inonocblorolienzol,  alcohol,  cyclobexanol, 
trichloroethylene  and  tetrachloroethane. 
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Of  the  various  dry-cleaning  soaps,  potassium,  ammonia  and 
amine  soaps  are  tlie  most  popular  because  they  disperse  more 
readily  when  added  to  cleaner’s  naphtha.  A  calcium  soap  is  also 
used,  as  it  is  said  to  aid  in  dispersing  the  soap  through  the  solvent. 
Excess  fatty  acids  aid  the  dispersion.  Soaps  which  bunch  or  do 
not  disper.se  readily  cannot  be  used. 

According  to  C.  A.  Tyler,*  of  46  dry-cleaning  soaps  tested, 
the  ten  which  gave  excellent  results  were  pastes.  The  soaps  were 
divided  into  three  classes  in  this  investigation;  pastes,  soluble  or 
liquid  soaps,  and  detergent  soaps,  which  are  liquids  containing 
chlorinated  solvents.  The  efficiency  of  these  detergent  soaps  was 
rated  low  and  that  of  the  solvent  soaps  lay  between  the  detergent 
soaps  and  soap  pastes.  One  pound  of  soap  was  used  to  50  gallons 
of  solvent.  The  failure  of  certain  dry-cleaning  soaps,  it  was  con¬ 
cluded,  lay  not  so  much  in  that  they  were  not  carefully  made,  but 
was  due  rather  to  variations  in  the  soil  and  dirt  encountered  and 
in  the  fabrics  to  be  cleaned.  The  manufacture  of  dry-cleaning 
soaps,  it  was  stated,  is  perhaps  more  difficult  and  uncertain  than 
manufacture  of  any  other  type  of  commercial  soap  product; 
a  standard  method  for  evaluating  detergents  is  another  problem 
confronting  the  manufacturer. 

Some  further  light  has  been  thrown  on  the  manufacture  of 
dry-cleaning  soap  by  S.  W.  Putnam.**  According  to  this  investi¬ 
gator  the  chemical  characteristics  of  chlorinated  solvents  are 
entirely  different  from  those  of  petroleum  solvents.  The  result 
is  that  dry-cleaning  soaps  which  are  efficient  in  petroleum  solvents, 
are  sometimes  unsatisfactory  in  chlorinated  solvents.  Because  of 
this  fact,  Putnam  lays  down  the  following  characteristics  as 
necessary  for  a  dry-cleaning  soap  used  with  chlorinated  solvents ; 

(1)  Must  be  completely  soluble  in  chlorinated  solvents  and 
must  not  separate. 


(2) 


Should  act  as  an  inhibitor  against  corrosion  rather  than 
increa.se  corrosion  as  do  most  of  the  soaps  tested  to  date. 


Must  not  clog  the  type  of  filter  used  on 
for  chlorinated  solvents. 


machines  designed 


•SOAP— Vol.  12,  No. 
••SOAP— Vol.  12.  No. 


5(1936)  page  31. 
1(1936)  page  25. 
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(4)  Ihe  solvent  base  of  such  soaps  should  be  one  or  more  of 
the  chlorinated  hydrocarbons. 

(5)  Composition  of  the  soap  should  be  of  materials  that  do 
not  leave  a  residual  odor  on  the  garments  even  though  no 
rinse  takes  place. 

(6)  These  soaps  should  be  sufficiently  active  from  a  detergent 
standpoint  so  that  only  a  small  quantity  need  be  used. 

(7)  The  soap  must  function  as  a  soap,  and  in  addition  must 
break  down  the  electrical  charges  of  dirt  particles  some 
of  which  are  attracted  to  wools  and  silks. 

He  found  that  a  number  of  soaps  which  were  sent  in  for  testing 
showed  a  decided  tendency  to  separate  after  48  hours,  leaving  a 
highly  inflammable  solvent  on  top  and  a  thick,  heavy  mass  on 
the  bottom.  Upon  mixing  the  soaps  with  various  chlorinated 
solvents,  the  difference  in  gravity  brought  to  the  top  the  same 
mass  which  had  settled  to  the  bottom  in  the  soap  sample  itself. 
In  testing  these  for  corrosion,  it  was  found  that  the  addition  of 
soap  to  the  solvent  increased  corrosion  about  five  times. 

Putnam  concludes  that  there  is  an  opportunity  for  soap  manu¬ 
facturers  further  to  develop  new  materials  for  the  dry-cleaning 
industry,  where  the  use  of  chlorinated  solvents  is  increasing, 
and  that  these  are  also  finding  an  outlet  in  the  industrial  field 
where  there  is  a  demand  for  chlorinated  solvent  soaps. 

Soaps  Used  in  Road  Building 

According  to  H.  F.  Winterkom,*  a  new  outlet  for  soap 
has  been  found  in  the  ai)plication  of  oil  to  highways.  Almost 
any  soap  which  can  be  made  cheaply  enough  is  applicable  for  this 
purpose;  the  author  specifically  mentions  potassium-fish  oil  soaps 
as  producing  good  results. 

In  the  application  of  oil  to  roads,  surface  dust  is  one  of  the 
greatest  obstacles  to  a  good  oiling  job.  By  treating  this  oil  with 
a  mixture  containing  soap,  better  results  are  obtained.  In  experi¬ 
ments,  one  gallon  of  oil  per  square  yard  was  applied  to  road 
sections  which  had  been  pre-treated  with  4  per  cent  soap  in  water 
solution  at  the  rate  of  about  1/2  gallon  per  square  yard.  According 
to  this  investigator: 

♦AMERICAN  PERFUMER— Vol.  29,  No.  9.  page  457. 
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(1)  Soap  in  all  cases  made  the  mixing  of  the  soil  and  the  oil 
easier  and  provided  a  better  and  more  even  distribution  of  the 
oil  throughout  the  soil. 

(2)  In  all  cases  in  which  the  soils  had  a  relatively  low  content 
of  organic  matter,  soap  showed  beneficial  elfiects  in  improving 
both  cohesional  strength  as  well  as  water  resistance  of  the  oil 
treated  samples.  Sodium  soap  proved  to  be  better  with  lighter 
soils  and  potassium  soap  wdth  heavier  soils.  In  some  cases,  where 
an  oil  treated  soil  slaked  down  in  less  than  a  day’s  time,  a  sample 
of  the  same  soil,  treated  with  soap  in  addition  to  the  oil,  resisted 
the  water  for  over  a  year.  This  high  protective  effect  was  obtained 
with  the  use  of  as  little  oil  as  three  per  cent  of  the  weight  of  the 
dry  soil  and  0.3  per  cent  of  soap. 

(3)  With  increasing  organic  matter  in  the  soil  the  soap  in¬ 
fluence  became  erratic.  This  was  first  attributed  to  the  effect  of 
the  sodium  in  the  soap  upon  the  properties  of  the  colloids  in  the 
soil,  since  Winterkorn  and  Baver  had  shown  that  sodium  increases 
the  affinity  of  the  clay  for  water  to  an  astoundingly  large  degree. 
But  since  potassium  soap  showed  the  same  effect,  although  potas¬ 
sium  usually  appreciably  decreases  the  affinity  of  soil  for  water, 
the  reason  for  this  behavior  undoubtedly  should  be  sought  in  the 
dispersing  and  dissolving  effect  of  the  alkali-ion  on  the  organic 
matter  in  the  soil.  Coagulation  of  this  organic  material  with  cal¬ 
cium-,  iron-,  and  other  salts  of  bi-  and  polyvalent  metals,  and 
subsequent  treatment  with  oil  and  soap  solution  resulted  in  non¬ 
shrinking  water  resistent  specimens. 


Automobile  Soaps 

y^^UTO  SOAPS  still  sell  in  considerable  volume,  although  wet¬ 
ting  agents  are  making  inroads  into  this  market.  Offered  as 

car  washes,  wetting  agents  often  prove  to  rinse  cleaner  and  more 
easily  than  soap. 


Following  are  formulas  for  auto  soap; 

Oil  1,000  parts 

Potash  Lye,  Sly,"  Be.  597 

the^ketdf  se.ni-boile<l  soap,  place  this  charge 

Settle,  and  when  the  soap  is  boiling,  shut  off  the  steam  tl 
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saponification  will  coin])lete  itself.  1  he  soap  may  be  run  into 
barrels  the  next  day. 

Soybean  Fatty  Acids  850  lbs. 

45%  Caustic  Potash  371  lbs. 

Water,  Q.S. 


2,500  lbs. 

Heat  fatty  acids,  put  potash  lye  in  crutcher,  add  water,  then 
the  fatty  acids. 

A  heavy  soap  with  a  smaller  percentage  of  fat  may  be  made 
as  follows : 

Corn  Oil  or  Soybean  Oil  1,000  parts 

Potash  Lye,  24%°  Be.  900  parts 

Boil  until  the  soap  bunches,  and  shovel  the  finished  soap  into 
barrels.  Upon  standing  it  will  clear  up.  By  the  addition  of  more 
water,  the  yield  of  soap  per  pound  of  oil  may  be  run  up  to  a  300 
per  cent  yield. 

After  soft  auto  soaps  have  been  allowed  to  stand  for  some 
time,  the  phenomenon  known  as  “figging”  often  occurs.  This 
term  is  applied  to  a  crystalline-like  formation,  causing  spots  of  a 
star-like  shape  throughout  the  soap.  This  is  undoubtedly  due  to 
the  stearine  soap  content  crystallizing  out  as  it  cools  and  forming 
these  peculiarly-shaped  spots.  It  generally  occurs  in  the  winter 
and  may  be  produced  artificially  by  adding  a  small  quantity  of 
soda  to  the  ix)tash  lye  before  saixjnification. 

Large  bars  of  solid  soap,  usually  colored  green,  have  also 
found  a  field  in  the  auto  soap  market.  Ihese  are  usually  in  bars 
of  about  five  pounds.  These  solid  soaps  are  straight  soda  soaps 
with  a  fat  base  of  various  and  sundry  materials — grease  of  almost 
any  kind,  the  cheapest  kind  of  foots,  fatty  acids,  or  any  othei 
low  cost  fat.  Because  these  soaps  are  made  today  mostly  to  meet 
a  price  market,  quality  is  generally  poor. 

While  potash  soaps  appear  to  be  particularly  adapted  for  the 
washing  of  aiitoinobile  bodies  and  other  varnished  and  pa.ntei 
surfaces,  soda  soaps  do  not.  This  is  another  reason  why  the  hard 
auto  soap  bars  liave  lost  caste,  even  where  quahty  has  been  good. 
Tliey  leave  streaks  and  sometimes  a  gray  bloom  on  the  surface 
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after  drying.  The  soft  potash  soa[)S,  on  the  other  hand,  leave 
a  clearer,  brigliter  surface.  The  latter,  hovv'ever,  are  considerably 
more  expensive  than  soda  soaps.  In  addition  to  corn  oil,  they 
may  also  be  manufactured  from  linseed  oil,  soybean  oil,  and 
other  oils. 


Leather  and  Saddle  Soaps 


'  I  'H  operations  subsequent  to  the  tanning  of  leather  consume 
'*■  considerable  quantities  of  soap.  This  industry  handles  a 
variety  of  hides  and  skins  to  produce  finished  products  for  differ¬ 
ent  jHirposes.  Soap  is  indispensable  in  all  leather  finishing  opera¬ 
tions.  It  is  used  mainly  in  fat  licjuors,  degreasing  operations,  for 
fulling  and  dyeing.  In  composition,  the  soaps  used  are  quite 
similar  to  those  employed  in  the  textile  industry.  Shoe  polishes, 
leather  dressings,  shoe  whiteners,  shoe  creams  and  shoe  cleaners 
also  depend  upon  soap  to  impart  desirable  properties  to  these 
products.  The  detergent,  surface  active,  lubricating  and  emulsi¬ 
fication  properties  of  soap  assist  in  leather  finishing  operations, 
and  give  to  leather  cleaning  and  polishing  preparations  character- 

tics  which  make  them  more  satisfactory  products  in  practical 
ajiplication. 


Since  saddle  soap  is  still  used  in  considerable  quantities  for 
cleaning  harnesses,  saddles,  leather  boots  and  other  leather  goods, 
we  will  consider  this  product  in  some  detail. 


While  it  is  recognized  that  any  good  neutral  soai)  washes 
leather  just  as  satisfactorily  as  cotton,  for  example,  consumers  of 
saddle  soaps  m  many  cases  require  a  special  soap,  especially  the 
so  tenned  English  saddle  soap.  England  exports  considerable 
(juantities  for  United  States  consumption.  A  suitable  saddle  soap 
may  be  made  of  14  parts  of  bleached  palm  oil  melted  with  one 

Y  T'"'  saponified  with  7  parts  of 

e.  soda  lye.  Saponification  must  be  complete.  Then  40 

parts  of  water  5  parts  of  glycerine,  and  "4  part  of  talcum  are 
added  to  the  charge.  If  it  is  desired,  1  to  2  per  cent  of  beeswax 
or  otlH-r  wax  may  he  added  to  the  soap  after  it  is  ntade.  The 
soap  IS  then  framed  or  is  run  into  molds. 

Other  formulations  for  Eno-ljcii  carRii..  . 

ts  saddle  soaps  are  made  from 
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i  Castile  or  Toilet  Soap. 

According 

to  John,*  these 

are  quite  acceptable: 

Soft  Water 

(1) 

41/2  gals. 

Bone  Glue 

11J4  lbs. 

Soap 

5)4 

Potassium  Bichromate 

)4  lb. 

Ammonia  W'ater  (.880) 

19  fl.  oz. 

Soft  Water 

(2) 

6  gals. 

Soap 

16  lbs. 

Tallow 

20  lbs. 

Soft  Water 

(3) 

6  gals. 

Potassium  Carbonate 

1/2  lb. 

Soap 

12  lbs. 

Tallow 

6  lbs. 

Crude  Beeswax 

8  lbs. 

Soft  Water 

(4) 

6  gals. 

Castile  Soap 

121/2  lbs. 

Tallow 

10  lbs. 

Yellow  Carnauba  Wax  20  lbs. 

Turpentine  ^ 

These  formulas  are  made  by  dissolving  the  soap  in  water, 
heated  to  near  boiling,  adding  the  waxes  or  tallow  in  a  molten 
state  and  finally  adding  the  bichromate,  carbonate  or  turiientme, 

whichever  may  be  used. 

Mechanic’s  Abrasive  Hand  Soap 

A  BRASIVE  hand  soaps  for  the  removal  of  grime,  grease,  and 
A  imbedded  soil  are  on  the  market  in  three  forms-paste,  cake 
and  powder.  By  far  the  most  common  form  is  paste,  put  up  m 
i  ranging  from  12  ounces  to  five  pounds,  and  containing  25 
.rSO  per  cent  of  fine  sand,  pumice,  or  other  abrasive.  Tins  ty,* 

John,  Mode,.  PolUhe.  d.  Sp.cl.l.i..,  R.  H.  Joh.,  Ln,...  Em-  d’”)- 
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is  what  is  usually  meant  when  the  term  “mechanic’s  hand  soap 
is  used.  It  is  also  referred  to  as  hand  soap,  paste  grit  soap, 
mechanic’s  paste,  and  sand  soap. 

Hand  pastes  are  generally  made  by  working  up  a  soap  paste 
from  ordinary  chip  soap  and  water,  either  yellow  or  white  chips 
as  preferred.  To  this  paste,  5  per  cent  of  silicate  of  soda  and  2 
or  3  per  cent  glycerine  are  added,  being  mixed  in  along  with  a 
cheap  i>erfume,  usually  a  sassafrassy  camphor  oil,  pine  oil,  citron- 
ella  oil,  or  mirbane.  Sometimes,  the  product  is  colored  pink  or 
blue.  To  the  soap  mass,  the  fine  sand,  pumice,  or  silica,  (and 
marble  dust  or  sawdust,  if  used  as  fillers)  are  added  gradually 
and  mixed  thoroughly.  Alkaline  detergents  may  also  be  incor¬ 
porated.  A  paste  hand  soap  running  slightly  under  20  per  cent 
anhydrous  soap,  30  per  cent  abrasive,  and  slightly  over  40  per 
cent  water,  has  the  following  composition ; 


Soap  Chips  100  parts 

200  parts 

Pumice  or  Sand  150  parts 

Sodium  Silicate,  40°  P»e.  25  parts 

Glycerine  ]0  parts 

Perfume  5  parts 


Some  manufacturers  of  liaud  paste  manufacture  the  soap  from 
the  oil  to  die  finished  product  using  a  mixture  of  potash  and  soda 
coconut  oil  soap  as  a  base.  Ihe  majority  of  smaller  manufac¬ 
turers,  however,  purchase  their  soap  in  chip  form.  The  base  chip 
used  should  contain  an  apprecialile  portion  of  coconut  oil  in  order 
to  give  a  quick  lather.  Where  a  thinner  paste  is  desired  than  that 
shown  above,  the  water  content  may  be  increased.  To  thicken 
without  increasing  the  cost,  marble  dust,  sawdust,  flour,  starch 
and  other  fillers  are  used.  Some  hand  pastes  run  the  content  of 
a  irasiye  and  filler  up  to  50  |)er  cent  and  the  soap  as  low  as  10  per 
cent.  he  silicate  aids  in  forming  a  firm  jell  and  helps  prevent 
the  abrasive  from  settling  out.  Some  pastes  contain  5  to  7  per 
cent  of  petrolatum  to  atid  body  and  aid  in  suspending  the  abra¬ 
sives  1  he  cans  are  filled  hot,  but  with  the  soap  as  thick  as 
IKissible  to  prevent  separation  and  to  form  a  smooth  surface 

Cake  hand  soaps,  termed  also  hand  grit  soap  and  pumice  soap 
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include  any  form  of  toilet  soap  where  pumice  or  silica  has  been 
crutched  in.  These  are  mostly  cold-made  coconut  oil  soaps. 
Powdered  hand  soaps  are  generally  mixtures  of  powdered  soap, 
abrasive,  alkali,  and  perfume.  The  abrasive  may  be  pumice,  silica, 
fine  sawdust,  or  similar  material.  The  soap  content  ( usually  a 
coco-tallow  powdered  soap)  may  run  from  10  to  25  per  cent. 
Added  alkali  may  be  present  as  trisodium  phosphate,  sodium 
metasilicate,  etc.,  usually  from  2  to  5  per  cent.  The  balance  is 
filler  and  abrasive. 


^HE  term 


Lubricating  Soaps 

niL  iciiii  "lubricant”  implies  making  slippery.  Those  with 
“  even  a  superficial  acquaintance  with  soap  know  that  it  has 
good  lubricating  properties.  These  are  utilized  in  various  indus¬ 
tries  such  as  the  manufacture  of  lubricating  greases,  piston  lubri¬ 
cants,  pharmaceutical  tablets,  wire  drawing,  metal  drilling  and 

cutting,  and  deep  drawing  of  metal. 

Of  these  various  uses,  the  largest  consumption  of  soap  takes 
place  in  the  manufacture  of  gear  and  transmission  greases.  For 
this  application,  soap  is  used  not  only  because  it  lubricates  h'i‘  also 
because  of  its  thickening  proiterties  for  petroleum  oils  and  je  les, 
which  comprise  the  greater  portion  of  these  products.  Other 
desirable  properties  of  soap  in  greases  include  increase  of  their 
melting  point,  imiirove  stability,  increase  of  film  strength  and 
decrease  of  friction.*  On  the  other  hand,  special  soaps  or  addi- 
tions  of  stabilizers  and  pasticizers  are  necessary  to  overcome  the 
disadvantages  of  soap  in  lubricating  greases  of  which  stringiness 

is  probably  the  worst.  .  .  ,  •  tEp 

Special  soaps  are  manufactured  for  use  in  wire-drawing.  The 

.soapT  for  this  purpose  consist  of  grease  soaps  to  which  ' 

able  fiuantities  of  talc  have  been  added  m  the  crutcher.  i  1 
of  the  product  thus  obtained  supplies  the  correct  lubrication  or 
:.irelaLing  operations.  Its  mannfactnre,  however,  is  limited 

‘"sduL  dl'IsHf  ^r^or  other  lubricating  purposes  mentioned 
retittires  specialized  formulations  to  meet  specific  conditions,  > 
are  not  treated  in  detail  in  this  book. 

b,  Klin*..a  Rb-boia  r-b.  C«..  Vo-b  (,917). 
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Tall  Oil  Soaps 

q^ALL  OIL  consumption  has  increased  considerably  since  it 
A  was  first  produced  in  the  United  States  about  1930.  Produc¬ 
tion  by  1948  was  about  250  million  pounds  and  is  constantly 
increasing.  Tall  oil  is  obtained  from  skimmings  of  the  sulfate 
pulp  industry,  and  about  80  per  cent  comes  from  the  southeastern 
states  where  pine  wood  is  used  for  paper  making.  Tall  oil  is 
priced  lower  than  other  soap-making  oils.  Crude  tall  oils  consist 
of  from  38  to  58  per  cent  rosin  acids,  36  to  54  per  cent  fatty 
acids  and  61a>  to  18  per  cent  sterols,  etc.  The  crude  oil  is  refined 
and  offered  to  the  trade  under  the  names  “Li(}ro,  ’  Indusoil, 
“Tallex”  and  “Tallene.”*  The  first  two  of  these  find  use  in 
soaps.  It  is  used  in  concentrations  up  to  30  per  cent  of  the  kettle 
charge  in  laundry  bar  soaps  as  well  as  in  liquid  soaps,  soap 
powders,  textile  soaps  and  jell  soaps  of  the  scrub  soap  type.  In 
a  bulletin**  issued  by  the  paper  companies  who  supply  tall  oil,  it 
is  stated  that  soapers  consumed  about  9  million  pounds  of  tall 
oil  in  1947  and  its  use  is  on  the  increase. 

\"arious  formulas  for  tall  oil  soaps  are  suggested  in  this  publi¬ 
cation.  Typical  soaps  are: 


Hard  Soap  I 


Hard  Fat-like  Tallow 
Tall  Oil 


500  lbs. 
200  lbs. 
200  lbs. 
100  lbs. 


Coconut  Fatty  Acids 
Peanut  Oil  Fatty  Acids 


1000  lbs. 


Ibis  soaj)  stock  when  saponified  with  caustic  soda  and  salted 
out  yields  a  light  brown  soap. 

I’be  following  soap  stock  is  used  in  the  preparation  of  a  cbeaper 
grade  of  toilet  soap; 


Hard  Soap  H 


1  lard  Fat 

I'allow 

Rosin 

Refined  'fall  Oil 


540  lbs. 
290  lbs. 
50  lbs. 
120  lbs. 


1000  lbs. 
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Otlicr  formulas  are : 

Cottonseed  Oil  Soap  Powder 


Oil  120  lbs. 

Cottonseed  Foots  120  lbs. 

Caustic  Soda,  50%  30  lbs. 

^Vater  360  lbs. 

Soda  Ash  370  lbs. 


1000  lbs. 

Pure  Tall  Oil  Soap  Powder 
Tall  Oil  210  lbs. 

Caustic  Soda,  50%  50  lbs. 

^\  ater  280  lbs. 

Soda  Ash  460  lbs. 


1000  lbs. 

To  prepare  liquid  and  potash  jell  soaps,  a  recommended  pro¬ 
cedure  is  given.  The  finished  soap  will  be  liquid  or  paste  depend¬ 
ing  upon  the  amount  of  water  in  it.  It  is  stated  that  soaps  of 
fluid  consistency  may  be  made  with  a  soap  content  of  45  per  cent. 
To  prepare  liquid  soap,  the  following  is  the  method  referred  to: 

1.  Heat  the  tall  oil  with  agitation  in  a  tank  or  other  suitable 
container  to  150-175°F.  until  any  crystals  present  have  dissolved. 
This  operation  will  recpiire  only  5  to  10  minutes  heating  after 
reaching  150°F. 

2.  For  each  1,000  pounds  of  tall  oil  used,  weigh  out  125 
j)ounds  of  caustic  soda  or  175  pounds  of  caustic  potash,  100  per 
cent  basis. 

3.  Dissolve  the  caustic  soda  or  potash  in  the  total  amount  of 
water  used.  The  amount  of  water  used  will  depend  on  the 
desired  soap  concentration  of  the  finished  soap  solution. 

4.  Add  the  alkali  solution  slowly  to  the  tall  oil  with  agitation. 

5.  Continue  the  agitation  until  the  mixture  becomes  uniform. 

For  jelly  or  paste  soaps,  the  following  instructions  apply : 

1.  Heat  the  tall  oil  to  about  175°F.  until  any  crystals  have 
dissolved. 


SOAP  PRODUCTS 


347 


2.  Heat  requisite  amount  of  30  per  cent  caustic  solution  (see 
step  2  under  preparation  of  liquid  soaps)  to  175°F.  Either 
sodium  or  potassium  hydroxide  or  their  mixtures  may  be  used. 

3.  Pour  the  hot  caustic  solution  slowly  into  the  hot  tall  oil, 
with  slow  agitation.  Mechanical  agitators  should  operate  at 
slow  speeds  and  should  be  well  submerged  to  prevent  entrainment 
of  air. 

4.  Add  enough  175°  water  to  bring  the  soap  to  the  desired 
water  content.  If  no  water  is  added,  using  caustic  soda  an  80 
per  cent  soap  results;  using  caustic  potash,  a  74  per  cent  soap. 

5.  Continue  agitation  until  uniform. 


l-.atterv  of  vacuum  stills  used  in  Uie  distillation  of 
synthetic  essential  oils. 


CHAPTER  V 


PERFUMING  AND  COLORING  SOAPS 


CEN'r  is  a  very  important  factor  in  the  sales  aj)peal  of  soap. 
The  i)roclnction  of  consistently  good,  lasting  and  appealing 
soap  odors  is,  there ft)re,  of  considerable  interest  to  the 
soaj)  manufacturer. 

During  the  first  World  War,  American  soap  makers  were  cut 
off  from  many  important  synthetic  aromatic  chemicals  used  for 
perfumes,  so  they  were  unable  to  produce  the  familiar  scents. 
This  shortage  stimulated  the  investigation  of  the  synthetics  at 
home.  Research  in  the  chemical  field  has  developed  a  substantial 
aromatic  chemical  industry  that  made  the  United  States  inde¬ 
pendent  of  foreign  oils.  Production  of  the  synthetic  aromatics 
increased  tremendously;  and  when  World  War  IT  saw  shortages 
return,  and  the  United  States  was  cut  off  from  most  of  the 
commonly  used  natural  products  for  soaj)  perfuming,  synthetics 
were  readily  substituted  for  the  natural  materials. 

With  the  wider  employment  of  the  synthetics,  there  has  been 
a  corresponding  transition  in  scents.  These  have  been  accepted 
favorably  by  the  consumer,  and  have  offered  no  ol)vious  prob¬ 
lem.  Many  of  the  synthetics  simulate  closely  the  natural  oils  and 
have  proved  so  satisfactory  due  to  their  reproducibility  and 
economy,  that  they  have  established  a  definite  place  for  them¬ 
selves  in  soap  perfuming. 


A  further  complication  in  soap  perfuming  has  been  i)eriodical 
shortage  of  oils  and  fats.  Inferior  products  have  found  their  way 
even  into  the  better  grades  of  soaps,  from  time  to  time,  and 
imparted  to  the  soap  off  odors  which  must  he  disguised  hv  per- 
funiin^.  This  is  as  true  of  laundry  soap  as  it  is  of  toilet  soaps 
1  er  ,,n,e  fonnulas  have  had  to  he  changed  <|nite  ratlicallv  to 
meet  these  conditions.  Toilet  soaps,  [larticularly,  have  in  n’lany 

thrsl!i*fr’f“’l'’"''’  '’”‘i'’”‘  scents.  In 

this  shif  of  odors,  simulations  of  many  of  the  essential  oils  are 

have  been  used.  I  his  is  especially  true  of  the  more  common 
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essential  oils  like  bergamot,  geranium,  vetivert  and  lavender, 
which  have  been  used  extensively  in  soap  perfumes.  With  these 
essential  oils  now  reappearing  on  the  market  once  more,  many 
soapers  hesitate  to  replace  entirely  their  wartime  formulas  with 
the  natural  oils.  In  most  cases  a  partial  replacement  is  taking 
place.  Consumers  are  accustomed  to  the  new  odor,  and  it  is  not 
good  policy  to  switch  odors  too  often,  especially  if  complaints 
are  lacking. 

It  has  been  established  for  some  years  that  chemical  groups 
are  quite  accurate  as  criteria  for  the  stability  of  the  perfume 
materials  in  soap.  In  this  respect,  brief  consideration  of  the 
aldehydes,  alcohols  and  phenols,  ethers  or  oxides,  esters,  acids, 
lactones  and  hydrocarbons  are  in  order.  These  chemical  com¬ 
pounds  include  the  great  majority  of  synthetic  aromatics  and 
isolates.  It  is  also  to  be  pointed  out  that  natural  products  include 
these  aromatics  as  ingredients  in  their  composition,  so  the  same 
comments  also  apply  to  them. 

Aldehydes  should  be  used  only  in  neutral  soaps.  They  are  not 
generally  stable  in  soap;  and  in  the  presence  of  air  and  light, 
they  oxidize  to  acids. 

Alcohols  are  fast  to  soap  and  may  be  used  in  soaps  that  are 
not  too  alkaline.  They  are  not  entirely  fast  to  light,  but  keep 
when  stored  in  well  corked  bottles  in  cool  dark  places.  I  he 
phenols  are  generally  fast  to  soap,  but  not  stable  to  light  or  air. 

The  ethers  or  oxides  are  stable  in  soap  even  when  quite 
alkaline;  they  are  fairly  stable  to  air  and  fast  to  light. 

The  esters  are  not  durable  in  all  soaps,  being  better  adai)ted  for 
use  in  neutral  or  slightly  alkaline  soaps.  I  hey  are  not  geneially 
fast  to  light. 

Acids  are  neutralized  by  alkaline  soaps  but  aie  still  quite 
durable.  They  are  generally  fast  to  air  and  light. 

Hydrocarbons  are  stable  in  soap,  but  are  not  always  fast  to 
air.  Terpenes,  for  example,  oxidize  easily  in  the  presence  of  oxy¬ 
gen.  They  withstand  light. 

Hydrocarbons  are  stal>le  in  soap  lint  are  not  always  fast  to  air. 
Terpenes,  the  unsaturated  cylic  hydrocarbons  found  in  the  essen¬ 
tial  oils  of  plants,  resinify  easily  in  the  presence  of  oxygen  and 
are  fast  to  light. 
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Since  perfume  raw  materials  stand  around  in  most  cases,  before 
being  compounded,  it  is  good  practice  to  store  them  in  full, 
opaque,  non-reactive  packages,  in  a  dark,  cool  place. 

Cold-made  soaps,  especially  cold-made  coconut  oil  type  soaps, 
where  the  perfume  is  introduced  at  elevated  temperatures  in  the 
presence  of  high  alkalinity,  require  special  attention.  Perfumes, 
which  are  alkali  proof  in  milled  soaps,  break  down  under  the 
extreme  alkalinity  and  heat  they  must  withstand  during  cold-made 
soap  manufacture.  A  thorough  test  of  the  compounds  odor  is, 
therefore,  necessary.  It  has  l)een  found  that  products  like  citron- 
ellol,  geraniol,  terpineol,  citronella  oil  and  certain  still  residues 
give  the  best  results  in  such  soaps. 

A  valuable  tabulation  of  the  action  of  soap  or  alkali,  light  and 
air  or  oxidation  on  some  of  the  common  aromatics  has  been 
presented  anonymously  under  the  name  of  Floradora.*  This 
tabulation  is  included  herewith : 


Acetophenone: 

Amyl  Acetate: 

Amyl  Benzoate: 

Amyl  Cinnamyl  Aldehyde: 
Amyl  Formate: 

Amyl  Salicylate: 

Amyl  Valerianate: 
Anethole: 

Anisic  Aldehyde: 


Ethyl  Acetate: 

Ethyl  Anthranilate: 

Ethyl  Benzoate: 

Ethyl  Cinnamate: 

Ethyl  Phenyl  Acetate: 
Ethyl  Salicylate: 


Fast  to  soap,  light  and  air. 

Fairly  fast  to  soap;  fast  to  light  and  air. 

i^'ast  to  soap. 

Fast  to  soap. 

Fairly  fast  to  soap. 

Fairly  fast  to  soap. 

Fast  to  soap. 

Fast  to  soap;  not  fast  to  light  &  air 
(polymerizes). 

h airly  fast  to  soap  (but  use  only  in  en¬ 
tirely  neutral  soap);  not  fast  to  air 
(oxidizes  to  odorless  anisic  acid);  be¬ 
comes  brown  in  presence  of  methyl 
anthranilate,  yellows  with  heliatropine, 
etc. 

Fast  to  air.  light,  soap. 

hast  to  soap,  iiot  to  light;  discolors  easily, 
like  methyl  anthranilate. 

b'ast  to  soap. 

Fast  to  soap. 

hast  to  soap. 

hast  to  soap;  fairly  fast  to  light  (better 
than  methyl  salicylate). 


Seifsdr.  Zig.  Vol.  52.  No.  39.  p.  794 
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Benzaldehyde: 

Benzoic  Acid: 

Benzyl  Alcohol; 

Benzyl  Benzoate: 
Benzylidene  Acetone: 
Benzyl  Propionate: 
Bornyl  Acetate; 
l^ronistyrol: 

Carvacrol : 

Carvone: 

Cinnamic  Acid: 
Cinnamic  Alcohol: 
Cinnamic  Aldehyde: 

Citral : 

Citronellal: 

Citronellol: 

Cumaric  Aldehyde: 
Coumarin : 

Decyl  Aldehyde: 

Decyl  Alcohol: 
xDiethyl  Phthalate: 
Diphenyl  Oxide: 
Diphenyl  Methane: 
Eucalyptol: 

Eugenol: 

Eiigenol  Methyl  Esther: 
Geraniol: 

Geraniol  Acetate: 
Geraniol  Butyrate: 
Pleliotropine: 


hairly  fast  to  soap;  not  fast  to  air.  Oxi¬ 
dizes  to  benzoic  acid  easily;  preserva- 
■j  tive. 

East  to  soap  (neutralizes  alkali);  fast  to 
air;  preservative. 

Fast  to  soap;  not  fast  to  air;  oxidizes 
easily  to  benzaldehyde. 

East  to  soap;  not  entirely  fast  to  light 
and  air. 

Fast  to  soap;  irritates  the  skin. 

I'ast  to  soap. 

East  to  soap. 

Fast  to  soap;  not  fast  to  light. 

Fast  to  soap. 

East  to  soap. 

East  to  soap;  neutralizes;  preservative. 

Fast  to  soap,  not  to  air. 

Fairly  fast  to  soap;  not  fast  to  air  (oxi¬ 
dizes  to  cinnamic  acid);  preservative. 

Not  fast  to  soap.  (Use  only  in  absolutely 
neutral  soap;  not  fast  to  light  or  air. 
Color  skin  yellow;  not  stable  against 
high  temperatures). 

Not  entirely  fast  to  soap.  (Usable  in 
neutral  soaps);  not  fast  to  air  (oxidizes 
easily  to  isoeugenol). 

Fast  to  soap  and  air. 

Fairly  fast  to  soap. 

East  to  soap;  not  light  (colors  yellow). 

Not  fast  to  soap;  not  fast  to  light. 

Fast  to  soap;  not  entirely  fast  to  air. 

Fast  to  soap.  ^ 

Fast  to  soap.  ^ 

Fast  to  soap. 

East  to  soap;  preservative. 

Fast  to  soap;  not  fast  to  air  or  light; 
(colors  brown);  preservative. 

Fast  to  soap. 

hast  to  soap;  not  light;  oxidizes  to  citral. 

l‘'ast  to  soap. 

l^'ast  to  soap. 

Fast  to  soap,  not  light  or  air  (turns 
brown):  not  stable  against  higher 
temperatures  (Max.  30°C.);  becomes 
yellow  with  anisic  aldehyde;  antiseptic. 
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Hydroxycitronellal : 

Hydrocinnainic  Aid: 

1  ndole: 

Not  entirely  fast  to  soap  (only  to  be  used 
in  entirely  neutral  soap.  Special  kinds 
for  soap  are  available). 

Fast  to  soap,  not  entirely  fast  to  air  and 
light  (polymerizes,  but  not  so  rapidly 
as  phenyl  acetaldehyde) 

Not  fast  to  soap;  not  fast  to  air  (colors 
brown  gets  yellow  with  musk,  red 
with  methyl  anthranilate) 

I  rone; 

Fast  to  soap. 

Isobutyl  Benzoate: 

Fast  to  soap. 

Isobutyl  Phenyl  Acetate: 

Fast  to  soap. 

Isoeugenol: 

Isoeugenolmethyl  Ester: 

Fast  to  soap;  not  to  air  or  light  (becomes 
yellow). 

Fast  to  soai). 

Isosafrole : 

Fast  to  soap. 

lonone: 

Fast  to  soaj). 

Cresol  Methyl  Ester: 

Fast  to  soap. 

Cresol  Ethyl  Ester. 

Fast  to  soap. 

Laurin  Aldehyde; 

Not  fast  to  soap  or  air. 

Laurin  Alcohol: 

Fast  to  soap;  not  entirely  fast  to  air. 

Linalool: 

Fast  to  soap. 

Linalyl  Acetate: 

Menthol: 

Not  entirely  fast  to  soap  (use  only  in 
neutral  soaps). 

Fast  to  soap;  preservative. 

Methyl  Acetophenone: 

Fast  to  soap,  air,  light. 

Methyl  Anthranilate; 

Methyl  Benzoate: 

Not  entirely  fast  to  soap,  not  fast  to  air 
or  light,  becomes  brown  with  anisic 
aldehyde.  Yellow  with  vanillin,  red 
with  indol. 

Fast  to  soap. 

Methyl  Coumarin: 

Fast  to  soap. 

Methyl  Heptine  Carbonate; 

Fast  to  soap. 

Methyl  lonone; 

Fast  to  soap. 

Methyl  Naphthyl  Ketone: 

Fast  to  soap. 

Methyl  Nonylacetic  Aldehyde: 

Not  fast  to  soap,  light  or  air. 

Methyl  Salicylate; 

Fast  to  soap;  preservative. 

Musk  Ambrette: 

Fast  to  soap. 

Musk  Ketone: 

Fast  to  soap. 

Musk  Xylol: 

Fast  to  soap. 

B-Naphtholethyl  Ester: 

Fast  to  soap. 

B-Naphtholmethyl  Ester: 
Nerolin: 

Nitrobenzol: 

Fast  to  soap;  colors  on  heating. 

Fast  to  soap,  not  to  light. 

Fast  to  soap  when  no  nitro  toluol  is 
present;^  not  fast  to  light  (colors  yel¬ 
low)  poisonous. 
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Nonyl  Aldehyde; 

Not  fast  to  soap;  not  fast  to  air 

Nonyl  Alcohol: 

Fast  to  soap,  not  entirely  to  air. 

Octyl  Aldehyde: 

Not  fast  to  soap  or  air. 

Octyl  Alcohol: 

Fast  to  soap,  not  entirely  to  air. 

Phenylacetaldehydc : 

k airly  fast  to  soap.  (Use  only  in  neutral 
soaps);  not  fast  to  light  or  air  (oxidizes 
and  polymerizes  easily  to  a  solid  unus¬ 
able  mass);  may  color  skin  yellow. 

Phenylethyl  Acetate: 

Fast  to  soap. 

Phenylethyl  Alcohol: 

Fast  to  soap;  not  fast  to  air  (oxidizes 
phenylacetaldehyde  and  phenylacetic 
acid). 

Fast  to  soap;  neutralizes. 

Phenylacetic  Acid: 

khodinole: 

F'ast  to  soap. 

Rhodinyl  Acetate: 

Fast  to  soap. 

Safrole: 

Fast  to  soap. 

Santalol: 

Fast  to  soap;  preservative. 

Skatol : 

Not  fast  to  light,  air  or  soap.  Turns  red. 

Styrol: 

hast  to  soap,  not  fast  to  air  or  light. 
Polymerizes  easily  to  m-Styrol. 

Terpineol : 

Fast  to  soap,  not  fast  to  air  and  light. 
Irritates  the  skin. 

Terpinolenes: 

Fast  to  soap. 

Terpinyl  Acetate: 

F'ast  to  soai). 

Thymene; 

F'ast  to  soap. 

Thymol: 

F'ast  to  soap;  not  to  light;  not  stable  to 
higher  temperatures;  preservative. 

Undecyl  Aldehyde: 

Not  fast  to  soap  or  air. 

Undecyl  Alcohol: 

F'ast  to  soap;  not  entirely  fast  to  air. 

Vanillin : 

F'airly  fast  to  soap  (use  only  in  neutral 
soaps);  not  fast  to  light  (turns  yellow 
to  dark  brown);  not  fast  to  air  (be¬ 
comes  odorless  in  damp  air);  becomes 
yellow  with  methyl  anthranilate  or  o'l 
of  neroli  and  alters  the  odor;  colors  in 
contact  with  iron,  spontaneous  even 
with  paper  containing  iron,  becomes 
black  in  contact  with  gaseous  ammonia. 

Perfuming  Toilet  Soaps 

T1 1 l)erfume  of  a  toilet  soap,  in  many  cases,  is  as  important 
as  tile  soap  base  itself,  or  even  of  t^reater  importance  when 
the  soap  sells  at  higher  prices.  It  is  true,  in  certain  cases,  that  it 
makes  very  little  difference  to  the  consumer  what  kind  of  soap 
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base  you  give  bin.  as  long  as  it  has  plenty  of  odor  in  it  The  pet- 
fuming  of  toilet  soaps  is  the  art  of  a  specialist  an  ,  as  , 
subject  best  treated  by  one  who  is  particularly  skilled  in  this  phase. 

Perfume,  of  course,  is  added  to  soap  prniiarily  to  give  ‘f  ° 
appeal  and,  thus,  increase  its  sale.  The  price  of  a  cake  of  toilet 
soap  depends,  to  a  considerahle  extent,  upon  the  perfume,  ere 
fore  the  nianufacturer  should  aim  to  give  the  best  jiossible 
perfume  at  a  fixed  price.  The  ix-rsonal  likes  and  dislikes  of  soap 
perfumes  should  not  enter  too  greatly  into  the  evaluation  of  a 
soap  odor.  In  order  to  perfume  a  piece  of  soap  satisfactorily,  the 
consensus  of  opinion  of  a  large  number  of  persons  is  necessary. 
When  anyone  picks  up  a  cake  of  soap,  it  is  second  nature  to  smell 
it;  and  in  the  great  majority  of  cases,  the  opinion  as  to  the  qual¬ 
ity  of  the  soap  is  formed,  not  from  the  (piality  of  the  soap  base 
itself  or  what  the  soap  may  show  during'  use,  but  from  the  scent. 
This  illustrates  the  point  that  a  soap  perfume  must  be  pleasing* 
to  the  majority  of  people,  rather  than  to  an  individual  or  select 
group.  Some  of  the  large-selling  brands  of  toilet  soaps  owe  their 
popularity  to  little  else  than  the  enticing  perfume  with  which 
they  are  scented. 

Although  the  jx;rfuming  of  soap  is  closely  allied  to  the  soap 
making  industry,  it  is  a  science  in  itself.  The  one  thing  with 
which  the  soap  maker  should  be  concerned  is  the  action  of  various 
essential  oils,  resins  and  synthetic  products  when  incorporated 
with  soap.  From  time  t(j  time,  numerous  formulas  for  perfum¬ 
ing  soap  a[)pear,  and  many  of  these  could  be  reproduced  by  the 
soap  maker.  Most  information  of  this  sort,  however,  is  a  dis¬ 
advantage  rather  than  an  advantage. 

A  particularly  valuable  piece  of  work  along  these  lines  was 
lecently  carried  out  by  Or.  Paul  Jellinek.  Ibis  investigator  in¬ 
corporated  essential  oils,  resins  and  synthetic  aromatics  into 
milled  soaps  and  cold-made  toilet  soaps.  Some  of  these  soaps 
were  wrai)ped  and  held  in  the  wrappers,  while  others  were  stored 
unwrapped.  The  various  cakes  of  scraps  were  observed  over  a 
ixrio,!  of  approximately  two  years.  I.'rom  this  work  it  was  pos- 
si^ble  to  judge  the  stability  of  various  perfume  materials  under 
the  coudmotts  Which  they  were  apt  to  uteet  after  leaving  the  soap 
plant.  Ihe  unest, gator,  after  carrying  out  this  work,  arranged 
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Geranium  oil  (jccur>  i)riiK-i|)ally  in  the  leaver  of  the  plant  and  is  extracted  by  distillatir)n.  'I'lu-  above  i-  at)  il'ustra- 
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the  soap  perfumes  into  two  groups.  The  first  group  contained 
various  perfumes,  which  were  classified  into  sub-groups  according 
to  their  behavior  in  the  soap  with  respect  to  their  stability  of  odoi 
and  color.  The  second  group  contained  different  perfumes,  which 
were  classified  into  sul>-groups  according  to  theii  adaptability  as 
perfumes  for  use  in  making  various  types  of  soaps. 

The  perfumes  in  these  sub-groups  were  then  divided  into  three 
classes:  essential  oils,  resins  and  synthetic  aromatics.  The  outline 
of  this  classification  is  as  follows: 

T.  Perfumes  According  to  Their  Behavior  in  Soaps. 

1.  Highly  stable  and  not  discoloring  the  soap. 

2.  Highly  stable  but  discoloring  the  soap. 

3.  Not  highly  stable  without  discoloring  the  soap. 

4.  Not  highly  stable  and  discoloring  the  soap. 

5.  Not  stable,  unsuitable  for  perfuming  soap. 

[|.  Usability  of  Perfumes  in  Alaking  Soaj)S. 

A.  Cold-made  soaps. 

B.  Milled,  unwrapped  soaps. 

C.  Alilled,  wrapped  soaps. 

D.  Rapidly  settled,  cheap  soaps. 

Under  Section  1(1);  that  is,  highly  stable  perfumes  which  do 
not  discolor  soaps  and  which  can  be  used  in  all  kinds  of  soap, 
either  white  or  colored,  wrapped  or  unwrapped,  Jellinek  includes 
as  essential  oils,  bergamot,  cananga,  citronella  Java,  Bourbon 
geraniuni,  African  geranium,  ginger-grass,  guaiac  wood,  linaloe, 
palma  rosa,  patchouli,  rosemary,  sassafras.  East  India  sandal¬ 
wood,  Australian  sandalwood,  spike,  thyme  (white),  vetivert, 
wintergreen.  and  ylang-ylang;  as  resins,  iris  and  mastix;  as  syn¬ 
thetic  aiomatics,  antisic  alcohol,  benzyl  alcohol,  benzyl  benzoate, 
benzyl  cmnamate,  benzophenone,  bornyl  acetate,  bromstyrol. 
citronellol,  coumarin,  dimetbylhydrocpiinone,  diphenyl  oxide,  di- 
phenylmethane,  geraniol,  heliotropine,  hydroxycinnamic  alcohol 
( phenylpropyl  alcohol),  ionone  and  methylionone,  linalool,  linalyl 
acetate,  methoxyacetophenone,  methylactophenone,  artificial  musks 
(ambrette,  ketone,  xylene),  nerolin  (bromelia,  yara-yara),  pheny- 
lethyl  alcohol,  phenylethyl  acetate,  safrole,  ethyl  salicylate,  ter- 
pineol,  thymol,  cinnamic  alcohol  and  esters. 
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In  making  these  recommendations,  Dr.  Jellinek  points  out  that 
in  the  case  of  synthetic  products  particularly,  the  purity  is  of 
much  importance:  traces  of  impurities  may  discolor  white  soaps. 
1  roducts,  which  may  he  used  in  perfuming  white  soaps  provided 
they  contain  no  impurities,  Init  which  are  very  apt  to  include 
technical  impurities  which  are  liable  to  discolor  soaps,  include 
artificial  musks  particularly  musk  ambrette,  nerolin,  heliotropine 
(especially  if  heat  is  applied  to  it),  and  coumarin,  which  gives  a 
yellowish  tinge  in  time. 

Under  division  I  (  2)  ;  that  is,  perfumes  which  are  stable  in 
soap,  but  which  color  soap  and  are,  therefore,  usable  only  in 
colored  soap;  include  as  essential  oils,  cassia,  lavender,  storax, 
red  thyme,  and  cinnamon  oil;  as  resins,  cistus  labdanum,  lavender, 
oak  moss,  balsam  Peru,  storax,  and  balsam  tolu.  The  synthetic 
aromatic  chemicals  in  this  class  are  ethyl-vanillin,  vanillin  and 
cinnamic  aldehyde. 

Under  I  (3)  ;  that  is  perfumes  which  are  not  entirely  stable, 
but  which  do  not  discolor  soap  and,  therefore;  should  be  used 
only  in  milled  wrapped  soaps;  include  as  essential  oils;  valerian, 
eucalyptus,  bitter  almond,  cedar,  Ceylon  citronella,  lemon,  cori¬ 
ander,  cypress,  pine  needle,  caraway,  orange  (bitter  and  sweet) 
and  petit-grain.  Galbanum  is  a  satisfactory  resin  of  this  category, 
and  the  synthetic  aromatic  chemicals  include  aubepine,  benzalde- 
hyde,  ethyl  benzoate,  benzyl  acetate,  citronellal,  ethyl  phenyl- 
acetate,  styroyl  acetate  and  terpinyl  acetate. 

Perfume  raw  materials  under  I  (4)  ;  that  is,  those  which  are 
not  very  stable  and  which  will  discolor  soaps  and  are,  therefore, 
usable  only  in  milled,  wrapped,  colored  soap;  include  as  essential 
oils,  lemongrass,  clove,  pimento,  verbena  and  sage;  as  resins, 
opoponax  and  castoreum ;  and  as  synthetic  chemicals,  methyl 
anthranilate,  eugenol  and  isoeugenol. 

Under  1  (5);  which  includes  products  which  are  not  stable 
and,  therefore,  should  not  be  used  for  perfuming  soaps;  are  in¬ 
cluded  as  essential  oils,  crude  birch  tar  and  cognac;  and  as  syn¬ 
thetic  aromatic  chemicals,  fatty  aldehydes,  citral,  formates,  geranyl 
acetate,  ethyl  heptine-carbonate.  hydratopicaldehyde,  hydroxy- 
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citronellal,  oenanthic  ether,  ethyl  octinecarboiiate,  phenyl  acetalde¬ 
hyde,  paracresyl  acetate  and  phenylacetic  acid. 

As  to  the  adaptability  of  various  soap  perfumes  classified  above, 
Jellinek  advises  that  if  cold-made  soaps  are  to  remain  perfectly 
white,  the  perfumes  classified  under  Sub-group  I  should  be  used 
for  white  soaps.  Those  under  Sub-group  IT  may  be  used  for 

j)erfuming  colored,  cold-made  soaps. 

In  the  case  of  milled,  unwrapped  soap,  the  essential  oils  which 
are  recommended  include  bergamot,  cananga,  cassia,  lavender, 
rosemarv,  storax  oil,  wintergreen,  ylang-ylang,  cinnamon.  The 
resins  for  these  soaps  are  Cistus  lalxlanum,  labdanum,  iris,  laven¬ 
der,  oak  moss,  Peru  balsam,  Tolu  balsam ;  the  synthetic  aromatic 
chemicals  are  benzyl  cinnamate,  bornyl  acetate,  coumarin,  helio- 
tropine,  hydrocinnamic  aldehyde,  linalyl  acetate,  methyl  salicylate, 
cinnamic  aldehyde,  ethyl  cinnamate  and  other  esters  of  this  acid. 

In  the  case  of  milled,  wrapped  soaps,  the  perfume  materials 
included  in  Sub-groups  III  and  IV  are  suitable. 

Discoloration  of  Soap 

1  EN  discoloration  of  soap  is  attributed  to  perfumes,  even 
though  it  may  not  be  the  actual  cause.  Before  attributing 
the  darkening  cT  |>erfumed  soaj)S  to  the  perfumes,  it  is  well  to 
eliminate  other  conditions  which  may  cause  this.  Atmospheric 
action,  especially  light  and  moisture,  often  causes  discoloration. 
In  other  cases,  contact  of  the  soap  with  paper  may  be  the  reason. 

1  hen  too,  if  unhardened  oils  or  poorly  processed  oils  have 
been  used  in  the  fat  charge  the  finished  soap  may  darken  as  it 
ages.  Metals,  especially  iron  and  copper,  hasten  off  color  as  does 
the  inclusion  of  too  much  rosin,  too  much  antioxidant  or  medica¬ 
ment.  As  already  mentioned,  many  soapers  add  anti-oxidants  to 
soap  to  prevent  darkening.  Wdfilc  sodium  hyposulfite  .solution 
IS  a  favorable  addition  for  this  purpose,  there  are  several  patented 
and  proprietao'  anti-oxidants  available  which  aid  materially  in 
keeping  soap  light  in  color. 

It  IS  to  be  mentioned  before  leaving  this  phase  of  soap  perfum¬ 
ing  that  some  soapers  expect  white  soaps  to  go  off  color  when 
perfumed.  Ihe  discoloration  results  in  a  distinctive  shade  which 
IS  not  t-asilv  si,n„lated  by  the  addition  of  soap  colors. 
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Coloring  Toilet  Soaps 


the  tendency  in  recent  years  has  been  toward  very 
wliite  toilet  soaps,  many  soaps  are  still  colored  artificially. 
1  he  soap  colors  used  for  this  purpose  are  mostly  aniline  dyestuffs. 
The  price  of  these  dyestuffs  is  no  criterion  as  to  their  (piality, 
as  the  strength  and  color  is  usually  regulated  by  some  inert  water- 
soluble  substance  like  common  salt  or  sugar. 

As  a  general  principle  it  should  be  pointed  out  that  if  uni¬ 
formity  of  color  is  desired,  a  uniformly  white  soap  base  must  be 
used.  If  a  brilliant  shade  of  color  like  ])ink  or  yellow,  for  example, 
is  desired,  it  is  not  recommended  that  a  yellowish  or  brownish 
soap  base  be  used.  If  it  is  desired  to  cover  the  color  of  the  base 
itself  with  an  aniline  dye.  then  deep  shades  like  brown  or  green 
are  most  desirable.  One  cannot  ol)tain  delicate  pastel  shades  with 
off-colored  soap  base. 


The  main  pro^jerties  that  a  dyestuff  suitable  for  producing 
a  colored  soap  should  possess  are  fastness  to  light,  solubility  in 
water  and  stability  to  alkali.  They  should,  furthermore,  be  of 
a  type  that  does  not  come  out  of  the  soap  and  stain  a  wash  cloth, 
towel  or  the  hands  when  the  soaj)  is  used.  Under  no  circumstances 
is  it  advisable  to  add  aniline  dyes  to  soaps  in  such  a  quantity  that 
the  lather  produced  during  the  use  of  the  soap  is  colored. 

To  color  soaj),  it  is  customary  first  to  dissolve  the  dye  in  hot 
water  and  make  up  a  solution  of  standard  strength;  the  solution 
is  filtered;  and  a  small  addition  of  some  alkali  such  as  soda  ash 
is  advised.  The  standardized  color  solution  is  then  measured  out 
by  volume  at  room  temperature  and  added  to  the  soap  in  the 
crutcher  or  in  the  amalgamator,  depending  on  whether  a  cold-made 
or  milled  S('>ap  is  being  colored.  In  making  up  the  color  solution, 
one  jiart  of  dyestuff  to  50  parts  of  water  is  about  the  correct 
proportion,  though  this  cannot  be  fixed  definitely.  It  is  also 
necessary,  from  time  to  time,  to  compensate  for  changes  of  color 
in  various  soap  bases.  I  his  is  particularly  true  of  soaps  ha\ing 
light,  delicate  tints. 

In  certain  cases,  where  very  fast  shades  are  desirable,  dry  colors 
and  insoluble  mineral  colors  are  used  on  the  order  of  ultramarine 
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blue,  Venetian  red  or  tlie  ochres.  Considerable  larger  quantities 
of  these  are  required  than  is  the  case  with  aniline  dyestuffs. 

As  to  the  quality  of  the  coloring  materials  used  for  soap,  these 
have  usually  been  tested  in  the  laboratory  of  the  dyestuff  manu¬ 
facturers  before  they  are  recommended  for  soap.  Ihe  infoima- 
tion  from  the  color  manufacturer  is  usually  reliable  and  is  avail¬ 
able  to  anyone.  It  is,  therefore,  good  practice  to  depend  upon  the 
experience  of  the  dyestuff  manufacturers  rather  than  to  experi¬ 
ment  with  numerous  colors  in  soap  plants.  While  it  may  be  true 
that  the  colors  themselves  are  often  given  coined  names,  the 
amount  which  is  used  is  so  small  as  hardly  to  affect  the  cost 
of  the  soap. 


Plant  installation  of  the  single  effect  glycerine  evaporator  showing 

the  salt  chamber. 
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GLYCERINE  RECOVERY 


Glycerine  is  a  by-product  of  the  saponification  of  oils 
and  fats.  No  well-equipped  soap  plant  is  complete  unless 
some  provision  is  made  for  the  recovery  of  glycerine, 
d'here  have  been  times  when  it  did  not  pay  to  recovei  glycerine, 
but,  over  the  long  term,  no  large  soap  manufacturer  can  survive 
conq)etition  unless  he  is  able  to  recover  this  by-product  econom¬ 
ically.  Many  of  the  small  soap  plants,  which  do  not  use  the  full- 
boiled  process,  do  not  require  glycerine  recovery  apparatus,  but 
any  plant  saponifying  even  a  half  million  pounds  of  stock  per 
year  should  have  the  equipment  necessary  for  producing  crude 
glycerine.  Most  of  the  small  soap  plants  produce  only  80  per  cent 
soap  lye  crude,  l)ut  the  larger  ])lants  are  normally  ecjuipped  with 
refining  equipment  to  produce  dynamite  and  chemically  pure 
grades  of  glycerine. 

Glycerine,  or  glycerol,  was  di.scovered  by  R.  W.  Scheele  in 
1779.  He  heated  olive  oil  and  litharge  together,  washed  the  soap 
thus  produced  with  water,  and  obtained  a  sweet-tasting  liquid. 
On  evaporating  the  water,  a  sweet,  heavy,  viscous  litpud  remained. 
Glycerine  is  a  trihydric  alcohol  having  the  composition  C3H5- 
fOHjs.  Following  its  early  discovery,  its  manifold  applications 
in  the  arts  and  sciences  resulted  in  an  increasing  demand,  which 
made  its  recovery  from  s(jap  lyes  important.  The  date  of  its 
recovery  from  soap  lyes  dates  back  to  the  first  United  States 
Patent,  in  about  1870.  Following  this  patent,  the  Van  Ruymbeke 
process  for  its  recovery  from  purified  soap  lyes,  as  well  as  its 
distillation  in  suitably-constructed  glycerine  stills,  made  great 
strides  toward  the  extended  basis  upon  which  glycerine  is  pro¬ 
duced  in  soap  plants  today. 

Three  large  uses  of  glycerine  are  in  the  manufacture  of  nitro- 
g  ycerine.  in  the  preparation  of  smoking  tobacco,  and  as  an  anti- 
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freeze  solution  tor  autoniohile  radiators.  Other  applications  in¬ 
clude  its  use  in  the  preparation  of  medicines,  pharmaceuticals  and 
cosmetics.  It  is  used  in  the  food  industry  for  making  candy,  m 
preparing  fresh-keeping  shredded  coconut,  in  vinegar,  soft  drinks 
and  chewing  gum.  It  is  used  extensively  in  bookbinding,  and  tex¬ 
tile,  paper,  paint,  photographic,  floor  covering,  tire,  printing  roll¬ 
ers,  plastics  and  embalming  fluid  manufacture.  The  chemical  in¬ 
dustry  uses  it  as  a  starting  point  for  the  production  of  various 
synthetic  products.  The  uses  of  glycerine  are  so  extensive  that, 
at  one  time,  its  monthly  consumption  was  taken  as  the  liarometer 

of  the  condition  of  general  business. 

The  methods  for  the  production  of  glycerine  may  be  divided 

into  three  classes : 

1.  By  saponification  of  glycerides,  i.e.  oils  and  fats. 

2.  By  its  direct  synthesis  from  unsaturated  gases  produced 
by  cracking  of  petroleum  oils  for  the  production  of  gasoline. 
This  jirocess  originated  by  Shell  Development  Co.,  is  in  com¬ 
mercial  production.  (United  States  Patent  2,318,032). 

The  first  step  of  the  process  consists  of  reacting  propylene  and 
chlorine  under  controlled  conditions  to  yield  the  maximum  output 
of  allyl  chloride.  This  latter  is  then  purified  through  a  series 
of  distillation  steps. 

Ihe  second  step  is  the  reaction  of  allyl  chloride  with  caustic 
soda  and  chlorine  under  controlled  conditions  of  pH,  temperature 
and  time  to  yield  a  dilute  solution  of  glycerine  and  salt. 

1  he  third  and  fourth  steps  follow  much  the  normal  methods 
of  concentration  and  distillation  as  practiced  by  soapers.  The 
raw  solution  is  pumped  to  multiple  effect  vacuum  evaporators. 
Salt  is  removed  in  conventional  equipment  and  the  slurry  settled 
as  for  a  salt  crude.  The  concentrated  glycerine  salt  slurry  is  then 
fractionated  in  conventional  type  vacuum  stills  after  which  it 
passes  a  i)urifying  stage  corresponding  to  the  normal  bleaching 
l)rocess,  and  is  transferred  to  storage. 

'I'he  quality  of  glycerine  obtained  is  claimed  eipial  to  that  of 
the  standard  market  grade  for  CP  or  dynamite. 

3.  By  the  fermentation  of  beet  sugar  in  the  presence  of  sodium 
sulfite.  During  World  War  I,  Germany  produced  as  high  as 
2,000  tons  per  month,  of  glycerine  by  this  method.  In  the 
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United  States,  tlie  use  of  sodium  sulfite  has  been  replaced  by 
sodium  carbonate  with  the  result  that  the  fermentation  j)rocess 
may,  at  some  time,  be  of  commercial  value. 

As  already  pointed  out,  neutral  fats,  or  the  glycerides,  are 
combinations  of  fatty  acids  with  glycerine.  These  are  split  apart 
in  the  process  of  saj)onification.  While  the  term  saponification, 
as  used  in  soap  making,  infers  that  this  is  the  combination  of 
caustic  alkalis  with  the  fatty  acids  to  form  soap,  we  are  by  no 
means  limited  to  this  method.  The  chemical  definition  of  sapon¬ 
ification  is  the  conversion  of  an  ester,  of  which  glycerides  are 
merely  one  type,  into  an  alcohol  and  an  acid  or  a  salt  of  this  acid. 
Thus,  if  we  use  caustic  soda  or  potash  as  our  saponifying  agent 
for  a  fat  or  oil,  we  obtain  the  sodium  or  potassium  salt  of  the 
higher  fatty  acids,  or  soap,  and  glycerine,  which  is  an  alcohol. 
On  the  other  hand,  if  we  use  a  mineral  acid  as  the  hydrolyzing 
agent,  we  obtain  the  fatty  acids  themselves  in  addition  to  glycerine. 
Caustic  saponification  is  the  method  employed  most  generally 
for  making  soap;  other  processes  consist  of  hydrolyzing  the  fats 
by  some  method  other  than  caustic  alkalis  and  then  converting 
the  fatty  acids  into  soap  by  neutralizing  them  with  either  sodium 
or  potassium  carbonate  or  hydrate. 

It  is  important  to  point  out  again  that  fats  and  oils  develop 
free  fatty  acid  of  themselves  and  that  the  development  of  this 
acid  represents  a  loss  in  glycerine,  d'he  selection  of  an  oil  or  fat 
for  soap  making  should,  therefore,  depend  to  a  large  extent  on 
its  free  fatty  acid  content;  as  the  lower  this  content,  the  lower 
•  will  be  the  loss  in  glycerine. /(dlycerine  often  represents  the  only 
profit  to  a  soap  manufacturer;  and,  therefore,  it  is  necessary  to 
determine  the  percentage  of  free  fatty  acid  of  an  oil  or  fat,  in 
addition  to  considering  its  soap  making  qualities,  before  purchas- 
I  ing  stock  for  soap  manufacture. 

The  following  methods  of  glycerine  recovery  are  considered 

in  more  detail : 

1.  Where  the  glycerine  is  obtained  from  spent  lye  by  sapon¬ 
ifying  the  fats  or  oils  with  caustic  alkali. 

2.  Where  the  glycerine  is  obtained  by  hydrolyzing  the  fats 
or  oils  by  some  method  other  than  the  above,  as  the  rwitchell 
Process,  details  of  which  have  already  been  given  (p.  63  ff). 
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spent  Ive  obtained  from  the  glycerine  changes  in  making 
1  scap  varie's  in  composition.  Tlie  qnality  depends  uiK,n  the 
fat  or  oil  saponified,  and  the  soap  maker's  care  m  hand  mg  le 
operation.  No  two  lyes  run  exactly  alike  as  to  proportion  of  t  e 
various  ingredients,  although  they  are  all  similar  m  that  they 
contain  the  same  substances  either  in  solution  or  suspension. 
Spent  lye  consists  mainly  of  a  water  solution  of  glycerine;  free 
alkali,  either  as  caustic  alkali  or  carbonate;  and  salt,  including 
sodium  sulfate.  Furthermore,  it  contains  some  soap  or  fat,  and 
albuminous  and  oleaginous  matter,  either  in  solution  or  sus¬ 
pension.  Upon  standing  in  the  storage  tank,  the  greater  part  of 
the  soap  usually  separates  when  the  lye  cools. 

d'he  cjuestion  of  how  much  spent  lye  to  produce  in  order  to 
obtain  the  maximum  economical  yield  of  glycerine  cannot  be 
stated  definitely,  unless  some  consideration  is  given  to  the 
methods  employed  in  producing  the  spent  lye.  Tf  the  method 
employed  consists  of  a  series  of  salt  or  brine  washes,  each  of 
which  is  run  directly  to  the  storage  tanks  of  the  glycerine  depart¬ 
ment.  then  about  3  jKHinds  of  spent  lye  are  produced  for  each 
pound  of  fat  made  into  soaj).  Tf,  as  in  common  practice,  a  part 
of  the  lye  is  re-used  for  other  kettles,  then  the  glycerine  ^'ontent 
of  the  spent  lye  may  be  raised  readily  to  5  or  6  per  cent  without 
affecting  the  overall  yield  of  glycerine  from  the  soap.  Under 
such  conditions,  the  glycerine  left  in  soap  may  be  6  j)er  cent  or 
approximately  0.4  per  cent  on  the  basis  of  kettle  soap;  and  the 
pounds  of  lye  i)ro<hiced  i)er  pound  of  kettle  soap  will  drop  to  U/o, 
or  less. 

With  strong  counter-current  methods  of  washing,  as  described 
^  previously  under  full  boiling  methods,  the  glycerine  in  spent 
H  lye  may  be  or  18  per  cent,  with  the  glycerol  left  in  soap  rising 
to  possibly  iVoWTriTer  cent  or  0.7  to  0.8  per  cent  on  a  kettle 
soap  basis.  In  such  cases  the  i)ounds  of  lye  produced  per  pound 
of  soap  would  be  less  than  one  and  as  low  as  three-fourths  pounds. 
Briefly,  this  method  employs  one  salt  or  weak  wash  which  is  run 
to  die  storage  tanks  of  the  glycerine  department,  followed  by  a 
series  of  about  three  strong  washes.  The  strong  Ives  drawn 
trom  the  kettle  are  run  to  separate  strong  wash  Ive  storage  tanks 
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Let  us  designate  these  strong  lyes  as  No.  1,  No.  2,  and  No.  3  in 
the  order  they  come  from  the  kettle.  Since  No.  1  strong  wash  lye 
contains  more  glycerine  than  Nos.  2  and  3,  it  is  the  first  to  be 
pumped  hack  into  a  kettle  containing  fresh  fats  or  one  from 
which  a  high  glycerine  yield  may  be  obtained.  The  No.  2  strong 
wash  lye  is  then  pumped  back  and  becomes  the  No.  1  strong  wash 
lye  and  No.  3  becomes  No.  2,  etc. 

One  of  the  important  factors  in  this  method  is  to  be  certain 
that  the  stiong  wash  lyes  are  returned  to  a  kettle  containing  liquor 
highei  in  glycerine  than  that  from  which  it  has  been  obtained. 
Thus,  as  the  lyes  proceed  in  rotation,  they  increase  in  glycerine 
content  and  finally  emerge  as  a  full  spent  lye,  high  in  glycerine. 
By  this  method,  only  one  weak  wash  is  taken  from  a  kettle  to 
the  glycerine  plant,  thereby  requiring  that  less  water  be  evaporated. 
It  is  not  unusual  to  find  spent  lyes  produced  by  this  method  con¬ 
taining  up  to  15  per  cent  glycerine;  and,  thus,  the  proportion  of 
spent  lye  to  fat  and  oil  charge  is  comparatively  low,  usually  less 
than  one  jjound  of  spent  lye  to  one  pound  of  fat  or  oil  made 
into  soap.  By  this  method,  maximum  economy  is  possible  in 
the  cost  of  operation  of  the  glycerine  plant,  since  the  water  to  be 
evaporated  represents  only  about  30  j>er  cent  of  that  obtained  from 
the  usual  method  of  thn;e  parts  spent  lye  to  one  part  of  fat. 

There  are  several  conditions  to  be  observed  in  carrying  out 
this  method  which  must  be  given  consideration  before  satisfactory 
operating  results  are  obtainable.  The  first  is  to  take  the  precaution 
of  equipping  each  kettle  with  a  good  closed  coil.  Practically  all 
of  the  boiling  is  done  with  a  closed  coil  to  prevent  an  undue 
increase  in  the  amount  of  water  in  the  various  lyes  as  they  are 
rotated  and  boiled.  The  second  consideration  is  that  some  sacri¬ 
fice  be  made  in  regard  to  the  color  of  the  finished  soap,  since 
no  fresh  water  to  wash  out  colors  enters  the  boiling  process 
once  it  is  started.  Third,  the  soapmaker  should  be  prepared  to 
have  kettles  operating  on  a  definite  schedule  in  order  to  take 
care  of  the  lyes  continuously.  For  example,  if  a  battery  of 
four  kettles  is  operating  by  this  method  and  one  of  the  kettles  is 
delayed  or  shut  down  for  some  reason  or  other,  it  is  advisable 
to  delay  the  other  three  kettles,  otherwise  the  accumulation  of 
rotating  lyes  becomes  unbalanced  and  complicated. 
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Regardless  of  which  one  of  these  methods  is  employed  the 
soap  maker  must  keep  in  mind  the  fact  tliat  he  must  avoid  the 
presence  of  rosin  in  the  early  stages  of  boiling,  as  rosin  has  a 
tendency  to  “hold  up”  glycerine.  Of  course,  where  the  kettle  is 
started  over  a  nigre  from  a  previous  kettle  containing  rosin,  this 
condition  cannot  he  avoided.  It  is  certainly  advantageous  for  the 
soap  maker  to  neutralize  the  nigre  left  in  each  kettle  w.th  fresh 
fat  and  then  grain  out  this  soap,  running  the  sjient  lye  to  the 
glycerine  storage  tanks.  1  here  is  little  doubt  that  much  of  the 
usual  loss  in  process  occurs  in  the  nigre.  In  using  certain  fats,  it 
has  been  found  that  a  kettle  of  soap  given  three  salt  or  brine 
washes  and  finished  will  show  about  0.5  per  cent  glycerine  in 
the  neat  soap,  and  as  much  as  5  per  cent  glycerine  in  the  nigre. 

Si)ent  lyes  in  the  storage  tanks  of  the  glycerine  department 
should  l)e  allowed  to  cool  and  settle,  but  otherwise  the  time  of 
storage  should  be  as  short  as  possible.  Spent  lyes  stored  for  a 
long  jieriod  of  time  are  subject  to  a  loss  of  glycerol  content. 
Fermentation  is  the  usual  cause,  when  such  a  loss  of  glycerol 
occurs.  Investigators  of  this  phenomenon  are  of  the  opinion  that 
fermentation  is  due  to  bacteria  found  in  the  sludge,  which  settles 
to  the  bottom  of  the  storage  tanks.  Once  fermentation  sets  in, 
the  soap  maker  must  act  promptly  to  remedy  the  situation,  for  it 
proceeds  rapidly.  The  spent  lyes  must  be  used  up  at  once.  The 
storage  tanks  must  be  cleaned  and  given  an  application  of  tar  acid 
oil  or  some  preparation  containing  cresylic  acid  to  kill  the  fer¬ 
ments.  The  storage  tanks  should  be  kept  as  clean  as  possible  at 
all  times.  This  is  effected  by  skimming  off  the  soap  on  top  of  the 
lyes  and  by  frequent  removal  of  the  sediment  in  the  bottom  of 
the  tank. 


Before  proceeding  with  a  description  of  the  methods  of  treat¬ 
ing  and  removing  impurities  from  spent  lyes,  it  will  be  helpful 
to  describe  the  nature  of  some  of  the  fats  and  oils  used  most 
frequently  and  the  characteristics  of  spent  lyes  they  produce. 
The  high  titre  fats  and  oils  produce  spent  lyes  that  are  purified 
more  easily  than  the  lyes  from  low  titre  fats.  For  example 
tallows,  the  better  grades  of  greases  and  palm  oil  produce  spent 
lyes  which  are  purified  easily.  On  the  other  hand,  cottonseed 
oil,  coconut  oil  and  palm  kernel  oil,  as  well  as  rosin  produce  spent 
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lyes  more  difficult  to  purify.  It  is  fortunate  that  the  lower  litre 
group  are  not  present  in  large  concentrations  in  most  soap  stock 
charges,  otherwise  a  s{)ecial  j)rocessing  treatment  would  be  neces¬ 
sary.  'I'his  is  due  in  part  to  the  j)resence  of  hydroxy  acid  formed 
hy  oxidation.  The  soaps  of  these  are  very  soluble  and  difficult 
to  remove  from  the  lyes. 

The  temperature  of  the  spent  lyes,  as  they  are  run  into  the 
treatmetit  tank,  should  he  comparatively  low.  The  lye  should  be 
clear  and  contain  free  alkali  not  to  exceed  0.2  per  cent.  If  the 
free  alkali  content  is  in  excess  of  0.2  per  cent,  it  is  an  indication 
that  the  sa])onification  has  been  conducted  with  too  high  a  per¬ 
centage  of  caustic  soda,  and  should  he  correcte.l  at  the  soap 
kettle.  Where  j)Ossible,  a  high  fatty  acid  stock  is  saponified  last 
in  the  kettle  to  take  up  the  residual  allcali  in  the  sj)ent  lye,  before 
it  is  transferred  for  glycerine  recovery.  A  considerable  excess  of 
free  alkali  will  not  interfere  with  the  successful  recovery  of 
glycerine,  hut  it  is  a  waste  of  both  alkali  and  ac.d,  as  the  latter  is 
used  to  neutralize  the  excess  alkali. 

The  reagents  used  commonly  for  treating  spent  lyes  to  remove 
albuminous  matter  and  other  impurities  are  alum.mnn  sulfate, 
commonly  miscalled  “alum”  by  practical  soa[)  makers,  and  iron 
chloride  (ferric  chloride).  So  far  as  ultimate  results  are  con¬ 
cerned,  either  may  be  employed.  The  price  of  the  reagents  and 
convenience  of  their  application  have  made  alum  the  choice 
of  most  glycerine  producers.  The  objection  to  the  use  of  alum 
lies  in  the  fact  that  it  produces  sodium  sulfate,  which  is  recovered 
along  with  the  sodium  chloride;  and  since  the  salt  recovered  is 
used  over  and  over,  the  sodium  sulfate  content  increases.  .Vs  the 
sodium  sulfate  of  the  salt  increa.ses,  more  salt  must  he  usecl  to 
grain  out  the  kettles.  Because  of  the  low  glycerine  concentration, 
salt  with  a  sodium  sulfate  content  of  15  to  20  per  cent  can  be 
n^ed  economically  to  strain  out  the  scrap  soap  kettles  only  if  the 


will  prcxluce  a 
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The  use  of  iron  chloride  and  hydrochloric  acid  is  recommended 
by  Wurster.*  In  this  respect,  he  states ;  “In  making  the  recovery 
of  glycerine  more  profitable  by  increasing  the  yield  and  lowering 
the  cost  of  recovery,  attention  has  also  been  directed  to  the 
methods  of  treating  and  purifying  the  spent  soap  lyes  prior  to 
evaporation.  Several  methods  have  been  in  general  use.  The 
'^1  most  common  method  has  been  the  treatment  of  the  lye  with 
:  aluminum  sulfate  and  sulfuric  acid  and  then  making  one  or  two 
^  filtrations.  This  method,  of  course,  results  in  the  formation  of 
sodium  sulfate  and  when  the  recovered  salt  reaches  a  sulfate 
content  of  25  per  cent  to  35  per  cent,  it  must  be  discarded  as 
unsuitable  for  graining  soap.  This  method  also  leaves  much  to 
be  desired  in  the  purity  of  the  liquor.  The  larger  soap  plants  re¬ 
fine  their  own  crude  glycerine,  and  these  plants  have  come  to 
realize  that  the  purer  the  crude  and  the  higher  the  glycerol  con¬ 
tent  thereof,  the  higher  will  be  the  final  yields  and  the  lower  the 
losses  and  recovery  costs.  There  is  a  tendency,  therefore,  to 
improve  the  purification  methods  used  and  to  produce  a  better 
crude  glycerine.  The  first  step  in  this  direction  is  to  cool  the  lyes 
quickly  and  remove  all  soap  and  impurities  which  separate  on 
cooling. 

“Alore  plants  have  adopted  the  use  of  the  double  treatment 
method  using  ferric  chloride  and  hydrochloric  acid.  Hydro¬ 
chloric  acid  is  more  costly  than  sulfuric  acid,  but  its  use  is  war¬ 
ranted.  The  total  Na20  in  the  lye  can  be  kept  below  0.2  per  cent 
so  that  the  quantity  of  acid  required  is  not  excessive.  Hydro¬ 
chloric  acid  is  now  shipped  in  tank  cars  and  equipment  is  avail¬ 
able  for  the  convenient  handling  and  storage  of  this  acid.  Ferric 
chloride  is  also  more  costly  than  aluminum  sulfate,  but  it  can  be 
made  quite  cheaply  in  the  form  of  a  concentrated  solution  at  the 
point  of  use,  and  it  is  considerably  more  efifective  than  aluminum 
sulfate  so  that  only  about  one-third  as  much  is  used.  After  the 
treatment  and  neutralization,  the  lye  is  filtered  slightly  alkaline. 
The  acidity  and  alkalinity  must  be  controlled  by  pH  determina¬ 
tions  to  give  the  best  results. 

“The  cost  of  the  double  treatment  with  hydrochloric  acid  and 
^ic  chloride  is  little,  if  any,  more  than  when  sulfuric  acid  and 

♦Crude  01ycer.ne.-Moder„izi„g  Its  Recovery  Soap.  Vol.  5.  No.  1-2.  Sept.  1929 
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aluminum  sulfate  are  used,  provided  the  lyes  are  properly  neu¬ 
tralized,  cooled,  skimmed  and  settled  before  being  sent  to  the 
treating  plant.  1  be  advantages  are  a  better  quality  of  crude 
glycerine  and  higher  yield  of  both  crude  and  refined  glycerine, 
b urtbermore,  the  salt  produced  is  all  NaCl ;  and  it  is,  therefore, 
always  of  uniform  quality.  There  is  less  salt  to  handle  and 
none  to  throw  away,  and  the  kettle  room  practice,  in  this  respect, 
is  improved.” 

After  the  lye  has  been  skimmed  oft,  it  is  agitated  thoroughly 
and  a  sample  taken.  The  amount  of  lye  in  the  tank  is  then  cal¬ 
culated.  Spent  lye  is  about  1.09  times  as  heavy  as  water,  or  weighs 
about  S).  1  pounds  to  the  gallon.  While  the  sample  is  being  tested 
for  alkalinity,  it  is  customary  to  add  the  sulfate  of  alumina  to  the 
charge,  which  may  be  dissolving  through  agitation,  while  the 
sample  is  being  titrated.  This  substance  should  be  added  in  the 
proportion  of  from  4  to  14  pounds  per  thousand  pounds  of  lye, 
(.lepending  upon  the  amount  of  albuminous  and  oleaginous  ma¬ 
terials  contained  therein.  For  a  clean  lye,  four  to  six  pounds  per 
thousand  pounds  is  sufficient,  but  for  an  impure  lye  a  greater 
quantity  is  necessary.  The  sulfate  of  alumina  used  should  be 
free  from  arsenic  and  sulfides  and  should  contain  a  minimum 
amount  of  grit  (silica),  as  grit  reduces  the  life  of  the  pump 
vah  es.  This  may  be  estimated  with  sufficient  accuracy  by  rubbing 
the  filtered-off  portions,  between  the  fingers  and  a  plate  of  glass. 

The  purpose  of  the  sulfate  of  alumina  is  to  transform  any 
soap  contained  in  the  lye  into  insoluble  aluminum  soaps,  and 
through  the  formation  of  flocculent  aluminum  hydroxide,  to 
precipitate  albuminous  and  other  impurities.  It  must  be  remem¬ 
bered  that  the  sulfate  of  alumina  is  added  only  for  the  fresh 
lye  run  into  the  trea-^ient  tank.  Thus  if  there  were  10,000 
pounds  of  lye  remaining  in  the  treatment  tank  when  the  fresh 
lye  was  pumped  in.  and  50,000  pounds  when  the  tank  was 
filled,  based  upon  adding  nine  pounds  of  sulfate  of  alumina  per 
thousand  of  lye,  only  30  pounds  would  be  added  or  enough  or 
40,000  pounds.  Sulfate  of  alumina  neutralizes  one-third  of  its 
weight  of  caustic  soda  in  forming  aluminum  hydroxide 

To  determine  the  free  alkali  in  the  sample,  10  cc  of  lye  are 
pipetted  into  a  beaker.  Distilled  water  is  added  to  dilute  to  about 
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150  nil,  then  3  or  4  drops  of  plienolplithalein  indicator  arc  dropped 
in.  From  a  burette,  (piarter  normal  (K/4)  sulfuric  acid  is  added 
until  the  pink  color  is  just  discharcrcd.  When  this  point  is  reached. 
4  to  5  ml.  more  of  acid  are  added,  and  the  solution  is  boiled  to 
expel  the  carbon  dioxide.  Should  the  solution  turn  pink,  it  is 
necessary  to  add  more  acid.  .After  haviuir  boiled  for  3  to  4 
minutes.  i\ /4  cau.stic  soda  is  added  until  the  lihik  color  just 
returns  and  the  amount  of  caustic  soda  used  is  lead  on  the  burette. 
The  difference  between  the  number  of  cubic  centimeteis  of  ^/4 
sulfuric  acid  and  N/4  caustic  soda  j^^ives  the  amount  of  alkali  in 
the  sample.  By  using"  a  10  ml  sample  and  N/4  sulfuric  acid  and 
X/  4  caustic  soda,  each  ml  obtained  by  the  difference  of  these  two 
solutions  is  e(|ual  to  one-tenth  of  one  ])er  cent  (0.1%)  of  the 
total  alkali,  as  sodium  hydroxide,  in  the  l}’e.  As  an  example,  let 
us  assume  we  u.sed  exactly  7.7  ml  of  X/4  sulfuric  acid  to  dis¬ 
charge  the  pink,  then  added  4  ml  nu^re,  or  11.7  ml  in  total.  Tf 
after  boiling  it  recpiired  5.3  ml  to  titrate  back  to  a  slight  pink,  the 
total  alkalinity  would  be  1 1.7  ml  —  5.3  ml  =  6.4  ml  or  0.6%  total 
alkalinity  in  the  lye  in  terms  of  caustic  soda.  "Phis  percentage  of 
alkalinity  is  taken  deliberately  as  unusually  high  for  a  s])ent  Ive. 
If  there  were  40,000  pounds  of  lye  to  be  treated,  then  we  should 
have  to  neutralize : 

40.000  X  .0064  =  256  lbs.  alkali  as  caustic  soda. 

Since  sulfate  of  alumina  neutralizes  one-third  of  its  weight 
in  caustic,  and  there  are,  say  9  lbs.  of  this  to  be  added  ])er  thou¬ 
sand  pounds  of  lye  we  would  add  : 

40,000  X  <>  =  360  lbs.  of  sulfate  of  alumina. 

I'his  would  neutralize : 

06O  .X  1/3  =  120  lbs.  of  alkali. 

There  are  then  256  —  120  =  136  lbs.  of  alkali  still  to  be 
neutralized.  It  60°  Be.  sulfuric  acid  is  used,  it  recjuires  about 
1.54  lbs.  of  acid  to  one  pound  of  caustic,  d'herefore.  to  neutralize 
the  caustic  soda  remaining  it  recpiires : 

136  X  154  =  200.44  lbs.  60°  Be.  sulfuric  acid  to  neutralize 
the  total  alkali  in  the  40,000  pounds  of  spent  lye. 

4  he  acid  is  added  and  the  lye  stirred  well,  after  which  another 
sample  is  taken  and  titrated,  as  before.  From  this  titration,  the 
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amount  of  acid  to  be  added  is  calculated  and  more  acid  is  added, 
if  necessary.  Should  too  much  acid  be  added,  caustic  soda  solu¬ 
tion  is  added  until  the  lye  is  between  exactly  neutral  and  0.02 
per  cent  alkaline.  The  filtered  lyes  at  this  stag-e  have  a  slight 
yellowish  cast. 

To  be  certain  that  the  lyes  are  treated  correctly,  the  precipi¬ 
tation  test  is  advisable  as  a  check.  d"o  carry  this  out,  filter  about 
50  ml  of  the  treated  lye  and  divide  three  portions  in  test  tubes. 
To  the  first  portion,  add  ammonia  drop  by  dro])  in  excess.  Tf  a 
cloudiness  develops  upon  shaking,  more  sulfate  of  alumina  has 
been  added  to  the  lye  than  is  necessary.  To  the  second  portion, 
add  a  few  drops  of  dilute  (1  to  5)  sulfuric  acid  and  shake  the 
test  tube.  Tf  a  precipitate  develops  or  the  solution  clouds  due  to 
fatty  acids  separating,  more  acid  is  needed.  To  the  third  por¬ 
tion,  add  a  droj)  or  two  of  a  10  per  cent  sulfate  of  alumina  solu¬ 
tion.  Tf  sufficient  alum  has  been  added  in  the  treatment  tank,  this 
solution  will  remain  clear.  Tf  it  forms  a  precipitate,  more  sulfate 
of  alumina  must  be  used  for  treatment  of  the  .spent  lye. 

The  properly-treated  lye  is  now  pumped  through  the  filter 
press  while  slightly  warm,  and  the  filtered  lye  is  fed  to  the 
evaporator  from  the  filtered  lye  tank.  The  lye  coming  from  the 
filter  press  should  be  clear  and  have  a  slightly  yellowish  cast.  .\s 
the  pressure  increases,  it  is  necessary  to  clean  the  press  or  .some 
of  the  press  cake  will  pass  through  the  cloths.  Where  sodium 
silicate  has  been  used  in  the  soap,  the  scrap  should  never^  be 
returned  to  the  sixap  kettle  until  the  glycerine  lyes  have  been  with¬ 
drawn.  This  jiractice  of  some  soap  makers  is  to  be  censured 
stronglv.  as  it  causes  decided  difficulty  in  filtering  the  lye;  since 
during  die  treatment  of  the  lye.  free  silicic  add  in  colloidal  form, 
is  produced  bv  the  decomposition  of  the  sodium  silicate  by  aci  . 
This  often  prevents  filtering  the  treated  lye  even  at  excessive 

pressures  and  at  best  retards  the  filtering.  ^ 

As  to  the  filter  press  cake,  this  may  be  thrown  away  m  sma 
factories.  Where  the  output  of  glycerine  is  very  large,  it  pays 
to  recove,-  l,oth  the  fattv  acids  a.id  alumina  front  the  press  cakes. 

In  sonte  cases,  especially  when  the  lyes  are  very 
total  residue  in  the  crttde  glycerine  runs  high,  a  double  filtrat  o,, 
of  the  lye  is  advisable.  This  is  carried  out  by  first  making  th 
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lye  slightly  acid  (pH  4.0  to  S.O)  by  the  addition  of  alum  and 
acid,  then  filtering.  This  filtered  lye  is  then  neutralized  to  the 
correct  point  (pH  7.0  to  7.5)  with  caustic  soda  or  soda  ash, 
titrated  and  treated  as  already  described,  and  then  passed  through 
the  filter  press  again. 

In  the  method  of  treatment  of  the  lyes,  as  given,  sulfuric  acid 
was  recommended  for  neutralizing.  Some  operators,  however, 
prefer  to  use  hydrochloric  acid,  as  this  forms  sodium  chloride 
or  common  salt,  whereas  sulfuric  acid  forms  sodium  sulfate. 
The  sodium  sulfate  has  only  three-fifths  the  graining  power  of 
salt  and,  as  already  stated,  eventually  renders  the  salt  useless 
for  graining  soap,  since  the  percentage  of  sodium  sulfate  in¬ 
creases  in  the  salt.  Sulfuric  acid,  however,  is  considerably  cheaper 
then  hydrochloric  and  this  factor  compensates  for  the  necessity 
of  having  eventually  to  reject  the  recovered  salt. 

The  salt  which  is  recovered  from  the  lyes  enters  into  cost  of 
the  soap  and  the  cost  of  recovering  glycerine  from  lyes.  Lawrie* 
gives  the  following  analysis  of  salts  obtained  by  evaporating 
spent  lyes : 


Salt 

78.12% 

Sodium  Sulfate 

8.00% 

Sodium  Carbonate 

2.61% 

Insoluble  organic  matter 

0.22% 

Soluble  organic  matter 

3.55% 

Water 

7.50% 

This  salt  is  quite  pure  and  probably  rather  low  in  glycerine 
content,  which  usually  averages  between  5  and  7  per  cent. 

The  purity  of  the  recovered  salt  depends  upon  the  care  in 
purifying  the  lye,  the  type  of  oils  and  fats  used  in  the  soap  kettle 
and  whether  or  not  sodium  sulfate  has  been  separated  from  the 
lyes  during  evaporation.  This  is  done  by  stopping  evaporation  in 
the  evapoiator  at  the  point  where  the  sodium  sulfate  has  crystal¬ 
lized  and  the  salt  or  sodium  chloride  is  just  beginning  to  form 
crystals.  The  crystals  of  sodium  sulfate  and  mother  liquor  are 
placed  in  specially  constructed  shallow  tanks  with  perforated 
bottoms  covered  with  cloth  so  that  they  may  be  washed  with 
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cold  water  to  recover  the  gl}xerine-salt  solution.  It  is  possible 
also  to  recover  the  sodium  sulfate  from  these  tanks  if  desired, 
hy  crystallizing  it  on  strips  of  lead  hung  into  the  tanks  after  the 
residue  on  perforated  plates  has  been  dissolved  in  hot  water  to 
the  saturation  point. 

1  he  recovered  salt  which  also  contains  aluminum  and  iron 
salts,  silicate  of  soda,  caustic  soda  and  carbonates  may  be  used 
for  graining  dark  soaps  but  not  light-colored  chip  or  toilet  soaps. 
Before  it  is  discarded,  it  is  a  good  practice  to  wash  it  as  free  from 
glycerine  as  possible. 

Some  soapers  prefer  another  method  for  treating  their  spent 
lyes.  The  lyes  are  made  almost  neutral  by  adding  sulfuric  or 
hydrochloric  acid  through  air  or  steam  agitation.  Then  the  im¬ 
purities  are  precipitated  by  adding  small  quantities  of  basic  feiric 
sulfate.  This  solution  is  passed  through  the  filter  press  and  soda 
ash  is  added  to  precipitate  the  excess  iron.  It  is  then  filter  pressed 
again. 

d'he  following  tables  give  the  approximate  theoretical  amounts 
of  acids  of  various  strengths  required  to  neutralize  one  pound 
of  caustic  soda : 

1^'or  1  pound  of  caustic  soda  — 

3.25  lbs.  18°  Be.  hydrochloric  (muriatic)  acid  are  required 

2.92  lbs.  20°  Be.  hydrochloric  (muriatic)  acid  are  required 

2.58  lbs.  22°  Be.  hydrochloric  (muriatic)  acid  are  required 

For  1  pound  of  caustic  soda  — 

1.93  lbs.  50°  Be.  sulfuric  acid  are  required 

1.54  lbs.  60°  Be.  sulfuric  acid  are  required 

1.28  lbs.  66°  Be.  sulfuric  acid  are  required 

It  is  feasible  to  neutralize  the  sixiut  lye,  without  first  determin¬ 

ing  the  alkalinity  by  titrating  a  sample.  This  is  sometimes  the 
practice  where  chemists  are  not  employed.  The  operator,  under 
such  conditions,  first  adds  the  sulfate  of  alumina,  then  the  acid, 
and  uses  litmus  paper  as  the  indicator.  This  method  of  treatment 
is  much  slower  and  not  as  accurate,  because  the  amount  of  acid 
or  alkali  to  be  added  is  at  all  times  indefinite,  for  in  the  foaming 
and  the  composition  of  the  lyes  their  action  on  litmus  paper  is 

Tiisleading. 
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Evaporating  Treated  Lye 


nnHK  treated  spent  lyes  contain  anywhervj  from  3  per  cent  to 
^  15  \^r  cent  glycerol,  (lei)ending  upon  how  many  washes  have 
been  made  and  how  the  lyes  have  been  handled.  When  the  price 
of  glycerine  is  high,  as  much  of  it  as  is  economical  to  recover 
should  be  washed  out  through  changes  at  the  soap  kettle.  Tt  is 
difficult  to  give  hard  and  fast  figures  as  to  the  costs  of  recovering 
80  per  cent  soap  Ive  crude.  This  varies  in  dififeient  plants  and 
according  to  the  costing  method  used.  As  a  general  statement,  it 
may  be  said  to  be  between  one  and  three  cents  [)er  pound.  . 

The  two  valuable  components  of  treated  lye  are  salt  and 
glycerine.  The  object  of  evaporation,  then,  is  to  get  rid  of  the 
water  and  to  recover  the  salt  and  glycerol.  This  is  effected  by 
concentrating  the  treated  lye  in  the  suitable  ty])e  <')f  evaporator 
equipped  with  a  salt  extractor. 

There  are  many  types  and  designs  of  evaporators.  They  oper¬ 
ate  at  atmospheric  and  under  reduced  pressures,  in  single  or 
multiple  effects.  Tt  is  not  our  object  to  enter  into  a  description  of 
the  various  kinds  of  eva|x>rators,  but  rather  to  set  forth  the 
process  pursued  in  carrying  out  the  evaporation.  This  is  quite 
similar  with  all  evaporators. 

For  the  purpose  of  describing  evaiioration  procedure,  we  will 
consider  the  operation  of  a  double  effect,  vertical  tube  evaporator. 
This  ty|>e  of  evaporator  is  effective  especially  in  evaporating  sjient 
lyes  with  small  percentages  of  glycerine  present.  Spent  Ives  are 
run  directly  from  the  kettle  to  glycerine  storage  taiiRs  and  arc 
not  rotated  to  contain  comparatively  high  percentages  of  glycer¬ 
ine.  as  we  have  already  indicated  is  the  usual  soap  making  prac¬ 
tice.  Tn  evaporating  spent  lyes  which  have  been  rotated  to  con¬ 
tain  up  to  12  to  15  |)er  cent  of  glycerine,  a  single  effect  evaporator 
IS  probably  the  most  effective,  liecause  of  the  density  of  these  lyes. 

Double  effect  evai)orators  are  constructed  so  as  to  economize 
on  steam  consumption  and  to  make  reversible  use  of  the  effects. 
The  weak  liquors  are  evaporated  i)artially  in  the  first  vessel, 
which  (operates  under  a  vacuum  and  generally  does  not  exceed 
20  inches.  The  heat  apjihed  is  in  the  form  of  low  pressure  steam 
The  vajiors  generated  by  the  evaporation  in  the  first  effect  evapor- 
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ator  are  used  in  the  calandria  of  the  second  effect,  which  operates 
under  vacuum  of  26  to  28  inches.  As  the  tubes  in  the  first  effect 
liecome  salted  up,  it  is  customary  to  alternate  the  effects.  The 
general  procedure  of  operation  is  to  feed  weak  liquors  into  the 
first  effect  where  they  are  concentrated  to  semi  crude,  then  pass 
them  to  the  second  effect  where  they  are  concentrated  ftirther  to 
80  per  cent  crude.  The  salt  extractor  is  under  the  second  effect 
or  connected  across  the  two  evaporating  chambers.  The  concen¬ 
tration  of  the  liquor  in  the  first  effect  does  not  reach  the  salting 
point,  or  at  least  should  not  be  allowed  to  do  so. 

The  rate  of  evaporation  depends  upon  the  density  of  the  lye, 
the  vacuum,  the  temperature  of  the  cooling  water  and  the  tem¬ 
perature  applied.  Obviously,  the  greater  the  difference  between 
the  boiling  point  of  the  lye  and  the  temperature  applied,  the 
greater  is  the  rate  of  evaporation.  The  steam  from  the  boiling 
solution  in  the  first  vessel  is  condensed  while  passing  through 
the  calandria  of  the  second  vessel  and  is  trapped  to  the  return. 
The  vapor  from  the  boiling  liquor  in  the  second  vessel  is  passed 
upw'ard  through  a  catchall  and  thence  dowmward  into  a  condenser 
into  the  condenser  water.  Some  plants  have  a  series  of  coils  be¬ 
tween  the  catchall  and  the  condenser  into  which  the  weak  liquor 
fed  to  the  first  vessel  flows.  Thus,  the  incoming  treated  lye  is 
preheated  by  the  hot  vapors  from  the  second  vessel.  The  con¬ 
denser  water  is  run  into  a  buffer  tank  from  which  the  w'arm 
w'ater  is  pumped  to  a  cooling  tower  or  spray  pond  where  it  is 
cooled  and  is  ready  to  return  to  the  condenser. 

To  operate  the  plant,  all  vacuum  break  valves  are  closed,  as 
well  as  the  large  valve  on  top  of  the  salt  extractor;  then  the 
exhaust  valve  leading  to  the  trap  or  pump  is  opened.  The  vacuum 
pump  or  ejector  4s  put  into  operation,  and  a  vacuum  is  produced ; 
after  which  steam  is  admitted  to  the  calandria  of  the  first  effect 
and  treated  lye  is  fed  into  the  first  and  then  into  the  second  effect. 
Boiling  in  the  first  chamber  commences,  follow'ed  by  that  in  the 
second.  Since  there  is  higher  vacuum  on  the  second  chamber,  it 
will  evaporate  liquid  faster  than  the  first  vessel,  at  the  beginning 
of  the  operation.  As  the  level  of  the  liquid  in  the  second  vessel 
becomes  lower,  the  feed  line  is  opened  from  the  first  to  the  second 
effect  until  the  original  level  is  regained.  Fresh  treated  lye  is 
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then  fed  into  the  first  effect  to  restore  its  level.  At  the  hei^.nnino; 
only  2  or  3  pounds  of  steam  pressure  are  necessary  for  Ixnling 

in  the  first  effect. 

As  boiling-  proceeds  and  licpiid  in  the  second  chamber  be¬ 
comes  heavier,  it  is  necessary  to  raise  the  steatn  j)iessmc  on 
the  first  effect  gradually  to  about  10  lbs.  ])er  scpiarc  inch.  1  his 
is  about  as  high  as  should  he  used  on  the  first  effect.  1'heu  the 
valve  is  regulated  between  the  first  and  second  chambers  so  that 
the  feed  will  maintain  a  constant  level  in  the  second  vessel.  Ir¬ 
regular  feeding  will  cause  irregular  boiling.  When  boiling  has 
]>roceeded  smoothlv.  the  large  gate  valve,  which  cuts  off  the  salt 
extractor  from  the  second  chamber,  is  opened.  .\s  boiling  pix)- 
ceeds  and  the  l;(|uid  in  the  second  vessel  becomes  heavier,  salt 
will  be  observed  settling  on  the  sight  glasses  of  the  salt  box. 
When  the  salt  box  is  nearly  full  of  .salt,  the  large  valve  between 
the  .second  effect  and  the  salt  box  is  closed  and  the  vacuum  on  the 
salt  box  is  broken  by  opening  the  breaker  valve.  'I'he  valve  at 
the  bottom  of  the  salt  box  in  the  line  that  permits  the  li(|U()r  to 
be  drawn  up  into  the  chamber  above  is  now  opem.'d.  Wdien  the 
hV|uor  is  all  sucked  up,  the  vacuum  breaker  valve  is  closed  and 
some  li(|uid  from  the  first  effect  is  admitted  to  the  salt  box,  and 
drawn  up  though  the  salt  into  the  second  chamher. 

It  is  now  necessary  to  wash  or  dr\-  the  salt  in  the  salt  box. 
lo  do  this,  the  valve  in  the  line  at  the  bottom  of  the  salt  bo.x 
is  opened  as  before.  Live,  dry  steam  is  turned  into  the  space 
above  the  accumulated  salt.  Tin's  steam  jiassiug  through  the  salt, 
washes  out  the  li(|uid  remaining  in  the  salt  and  draws  it  into  the 
toj)  of  the  second  evaporating  ves.sel.  Steaming  is  continued 
until  the  salt  is  dried  well.  The  time  necessarv  dej'cnds  on  the 
thickness  of  the  layer  of  salt  and  the  steam  pres.sure.  It  usually 
takes  from  I  5  to  30  minutes.  The  steam  valve  is  closed,  and  the 
vacuum  is  permitted  to  draw  on  the  salt  box  for  a  .short  time. 
This  assists  the  drying,  d'he  valve  at  the  bottom  of  the  .salt  box 
is  closed  then,  and  the  vacuum  is  broken.  After  a  .short  period, 
the  salt  removal  door  may  be  opened,  and  the  dried  salt  removech 

After  the  salt  has  been  removed  and  the  .salt  box  is  closed 
tightly,  the  valve  between  the  .second  chamber  and  the  salt  box 
IS  ojicned  and  the  liquid  dropped.  Salt  .should  be  removed  as 
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quickly  and  as  frequently  as  possible,  because  it  is  not  good  prac¬ 
tice  to  allow  salt  to  accumulate  in  the  evaporating  chamber, 
occupies  space  in  the  vessel  that  should  be  taken  up  by  liquid.  1  he 
operator  should  pay  particular  attention,  while  the  boiling  con- 
timies.  to  observe  that  foaming:  or  priming  does  not  occur.  This 
may  be  the  cause  of  a  serious  loss  of  glycerine,  due  to  the  fact 
that  the  liquid  which  foams  over  goes  into  the  cooling  water. 
The  chief  cause  of  this  priming  is  the  use  of  lyes  that  have 
been  stored  too  long  and  are  fermenting,  or  the  excessive  alkalin¬ 
ity  of  the  lyes.  A  sudden  rise  in  vacuum  will  also  cause  priming, 
especially  when  the  liquid  is  just  coming  to  a  boil.  Losses  by 
entrainment  and  vaporization  must  also  be  guarded  against. 

In  finishing  a  batch  ,the  evaporation  in  the  first  effect  is  si:^eded 
up  by  drawing  in  water,  if  necessary,  so  that  the  maximum  tem¬ 
perature  obtainable  is  put  on  the  callandria  of  the  second  effect. 
As  the  glycerine  concentration  increases,  there  is  a  corresponding 
rise  in  boiling  jx'iint ;  the  vapors  from  the  first  effect  pass  through 
with  less  condensation  and  the  vacuum  in  that  vessel  becomes 
practically  zero.  It  is  unwise  to  concentrate  the  crude  too  much, 
as  this  increases  the  loss  due  to  entrainment,  etc.  This  loss  may 
be  avoided  by  shutting  down  and  dropping  the  batch  when  a  cer¬ 
tain  temperature-vacuum  relation  is  reached.  As  an  example,  a 
soap  lye  crude  under  a  vacuum  of  28  inches  will  drop  at  approx¬ 
imately  190°F.  to  give  an  80-82  per  cent  crude.  For  each  0.1 
inch  variation,  there  will  correspond  a  temperature  rise  or  fall 
of  about  2°F.  so  that  on  the  basis  of  the  above,  a  27^  inch 
vacuum  would  require  a  dropping  temperature  of  200°F. 

The  crude  is  saturated  with  salt  and  should  be  run  to  a  tank 
to  allow  such  surplus  to  settle  out.  Modern  installations  speed 
up  this  process  by  filtering  or  by  passing  it  through  special  con¬ 
tinuous  centrifuges  of  the  Bird  or  Sharpies  type. 

During  the  boiling  process,  there  are  a  few  observations  that 
require  the  o])erator’s  attention.  The  temperature  of  the  cooling- 
water  must  be  kept  under  100°h'.  and  the  flow  regulated  so  that 
as  evaporation  approaches  completion,  the  supply  of  cooling  water 
may  be  decreased.  He  should  see  to  it  that  the  condensation  from 
the  first  effect  is  removed  periodically,  since  much  valuable  heat¬ 
ing  surface  is  lost  if  it  backs  up. 
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Diagram  of  the  single  elTect  glycerine  evaporator  with  two  salt  chambers. 
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If  salt  is  (observed  accumulating  in  the  tubes,  they  should  he 
cleaned  before  the  “salted  up”  sta.tje  is  reached.  Usually,  the 
addition  of  fresh  licpior  or  reversing-  the  effects  and  boiling  will 
clear  the  tubes  of  .salt.  Tt  may  he  neces.sary.  in  extreme  ca.ses.  to 
boil  with  water  alone.  Tt  is  advi.sahle  to  take  frecpient  samples  of 
the  condensed  water  from  both  vessels  and  test  for  chlorides.  Tf 
found  in  considerable  (piantity.  a  leak  in  the  tubes  is  indicated 
and  should  be  located  and  repaired,  h'requent  washing  out  of 
the  catchall  is  necessary.  The  return  line  from  the  catchall  to  the 
vessel  should  be  kei)t  clear  at  all  times.  Periodic  inspection  of 
the  screen  in  the  bottom  of  the  salt  box  is  necessary  and  if  any 
holes  are  discovered,  the  screen  should  be  replaced. 


Scaling  is  a  condition  impossible  to  jjrevent  in  iron  evaporators, 
due  to  the  extremely  corrosive  action  of  salt.  The  tubes  are  made 
preferably  of  copper  or  brass,  as  they  withstand  this  corrosive 
action  much  better  than  iron.  ^Todern  installations  are  made 
with  nickel-clad  shells  in  the  eva])orating  chamber  and  catchall ; 
these  are  highly  resistant  to  corrosion. 


hughty  per  cent  s(\ap  lye  crude  glycerine  is  obtained  by  the 
above  method.  Tt  ’s  far  from  i)ure.  containing  both  organic 
and  mineral  impurities.  An  average  80  j)er  cent  crude  glycerine 
will  contain  from  77  to  83  per  cent  glycerol,  approximately  0.1 
])er  cent  fatty  acids  ( as  soap)  ;  from  4  to  1 1  j)er  cent  mineral  salts 
consisting  of  salt,  .sodium  .sulfate,  alumina,  iron  salts,  silica, 
.sodium  carbonate,  hydroxide,  etc.;  and  .sometimes  arsenic.  The 
remainder  is  made  up  of  water  and  from  1  to  2  per  cent  organic 
impurities.  The  latter  include  fatty  acids  obtained  from  the 
sodium  salts,  acrolein,  amines,  sulfur  compounds  and  trimethy- 
lene  glycol.  Some  of  these  occur  rally  in  low  grade  crudes  which 
li.-ive  fermeiitccl.  There  are  also  noii-volatile  organic  sulistances 
like  rosin,  all.ninin  ami  polyglycerols.  The  percentage  of  organic 
impurities  is  used  frequently  as  a  guide  to  the  quality  of  stocks 
from  which  the  glycerine  is  |ir(x;essed.  and  as  an  indication  of 
the  care  used  m  treating  and  evaporating.  It  serves  also  to  indi¬ 
cate  the  i^rccmagc  recovery  which  may  he  e.xpected  in  distilka- 
tion  High  quality  crudes  may  run  as  low  as  0.7  per  cent  organic 
residue,  while  low  grade  stock  may  run  np  to  3y,  per  cent.  ' 
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Distillation  of  Gl  ycoriiie 

ini[)iirities  which  arc  present  in  80  per  cent  soap  lye- 
crude  or  other  crude  glycerines,  as  listed  above,  can  be 
separated  only  by  distillation  together  with  fractional  condensa¬ 
tion.  In  using  this  method  of  separation,  the  non-volatile  sub¬ 
stances  remain  in  the  still,  and  by  a  close  control  of  the  temix^r- 
atures  at  the  condensers,  the  glycerine,  due  to  its  high  boiling- 
point,  is  condensed  before  the  volatile  impurities. 

Soap  lye  crude  glycerine  boils  higher  than  either  so-called 
saponification  crude  or  pure  glycerine.  'I'he  boiling  jxjint  of  pure 
glycerine  is  290° C.  At  this  temperature,  there  is  considerable 
decomposition  of  the  glycerine,  converting  it  to  acrolein  and 
polyglycerols;  this  is  especially  true  in  the  presence  of  impurities. 
I  It  was  soon  discovered  that  in  order  to  produce  pure  glycerine 
I  satisfactorily,  it  would  have  to  he  distilled  at  lower  temj>eratures 
/  and  with  less  decomposition,  as  the  heavy  vapors  were  carried 
over  by  steam. 

The  first  apparatus,  which  was  used  for  distillation,  consisted 
of  a  direct  fired  still,  the  piping  of  which  was  connected  directly 
to  an  air  condenser.  This  was  abandoned  soon  because  of  the 
difficulties  of  operating  it  economically.  The  next  improvement 
was  to  pass  steam  through  the  glycerine  still  which  also  was 
fired  directly.  Ihe  flow  of  steam  passing  fiom  a  suitabl}- 
constructed  nozzle  into  the  charge  of  glycerine  caused  the  glycer¬ 
ine  to  vaporize  below  the  boiling  temperature.  These  vapors  were 
condensed  by  an  air-cooled  condenser.  While  this  method  offered 
some  improvement,  it  was  not  possible  to  prevent  much  of  the 
glycerine  from  passing  to  the  air  along  with  the  steam.  In  order 
to  prevent  this  condition,  the  next  improvement  was  to  attach 
a  surface  condenser  cooled  by  water  beyond  the  air  condensers 
and  evaporate  the  condensed  xapovs  to  reclaim  the  glycerine 
d'hen  too,  it  was  found  possible  to  dispense  with  the  direct  fired 
stills  and  use  super-heated  steam  for  vaporizing  the  charge  in  the 
still  Up  to  this  point,  the  cost  of  producing  glycerine  was  extra- 
ordinarilv  high.  It  was  not  until  the  introduction  of  vacuum 
;  distillaticin  that  the  method  of  carrying  out  glycerine  distillation 
I  reached  an  efficient  and  satisfactory  basis. 
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Tliere  are  a  number  of  different  systems  used  to  distill  glycer¬ 
ine  These  all  consist  essentially  of  a  sui)erheater  for  raising  the 
temperature  of  the  steam,  a  still,  air-cooled  condensers,  water 
condensers,  evaporators,  the  necessary  valves,  piping,  etc.  The 
systems  are  operated  under  vacuum.  In  certain  cases,  nmltiple 
effects  are  used  in  order  to  economize  on  steam  consumption. 

1'he  products  of  distillation  consist  of  a  heavy  portion  con¬ 
sisting  of  almost  anhydrous  glycerine  and  the  so-called  sweet 
water”  which  consists  of  the  condensed  steam  together  with  the 
volatile  impurities  and  a  iiercentage  of  glycerine.  The  sweet 
water  is  generally  evajiorated  to  recover  the  glycerine  content 
and  is  re-distilled. 

Several  grades  of  refined  glycerine  are  produced,  but  the  most 
common  grades  are  dynamite  glycerine  and  chemically  pure 
glycerine.  Dynamite  glycerine  consists  of  the  heavy  portion  of 
the  distillate,  which  is  taken  after  bringing  up  the  gravity  to  1.262 
at  60°F.  by  heating  the  distillate  under  vacuum  in  an  evaiiorator. 
riiis  gravity  is  determined  by  a  pycnometer.  Tt  is  sold  on  the 
basis  of  specific  gravity  and  percentage  of  impurities.  The  chlor¬ 
ine  content  must  not  exceed  0.01  ])er  cent  and  the  ash  must  be 
less  than  0.10  jier  cent.  Tt  is  i>ale  yellow  in  color,  and  contains 
about  ^8  ])er  cent  anhydrous  glycerol. 

Chemically  pure  glycerine  is  usually  produced  under  vacuum 
by  a  second  distillation  with  steam.  Tn  certain  cases  where  good 
grades  of  crude  are  started  with  and  careful  handling  during  the 
distillation  process  has  been  resorted  to.  selected  ])ortions  of  the 
distillate  may  be  used  in  chemicalh'  ])ure  grades.  The  final  ])rod- 
uct,  however,  in  both  cases  is  decolr)rized  with  activated  carbon 
to  remove  the  yellowish  tint  and  clarify  the  product.  The  United 
States  Pharmaco])eia  XT  reciuires  that  not  less  than  65  per  cent 
anhydrous  glycerol  must  be  pre.sent  and  that  the  specific  gravity 
should  not  be  below  1.246  at  25°r.  The  distilled  product  is 
usually  over  65  per  cent  glycerol  content,  and  for  tlie  sake  of 

economy  and  uniformity  of  product,  it  is  diluted  with  water  to 
meet  the  specification  set  up. 

In  the  (lislillatioii  of  glycerine,  organic  matter  and  mineral 
nnpurities  acennmiate  in  the  still  toward  the  end  of  the  distilla- 
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tion.  These  are  called  “foots.”  Tt  is  necessary  to  handle  these 
iti  carrying'  out  the  j>rocess.  Tn  some  cases,  it  is  customary  to 
condense  the  distillate  at  high  temperatures  using  steam  until 
samples  of  the  condensed  distillate  show  the  gravity  of  water. 
Tt  is  then  assumed  that  all  of  the  glyecrine  has  been  exhausted 
from  the  still.  The  residue  is,  therefore,  boiled  up  with  water  and 
di.scharged  directly  to  the  sewer.  Another  method  is  to  condense 
the  distillate  until  the  foots  contain  about  40  to  50  ])er  cent 
glycerine. 

In  this  state  they  are  fluid  when  hot.  The  charge  is  blown  from 
the  still,  thinned  down  with  sweet  water,  press  washings,  etc., 
treated  with  acid  to  precij)itate  the  organic  matter  and  decanted. 
Tt  is  treated  as  spent  lye  and  re-eva[K)rated ;  the  crude,  thus  ob¬ 
tained.  is  mixed  with  fresh  crude  for  further  distillation. 

1  here  is  no  definite  figure  as  to  the  exact  yield  of  glycerine 
in  the  distillation  piax'ess.  4'he  unknown  losses  vary  with  the 
apparatus  and  care  used.  Tt  may  run  anywhere  from  0.5  per  cent 
to  5  per  cent.  It  is  important,  however,  that  this  detail  be  watched 
carefully  when  glycerine  prices  are  high.  .Yfter  the  pure  glycer¬ 
ine  has  been  graded  properly,  it  is  stored  in  tanks,  iron  drums, 
or  tin  cans. 


Coiitiiiuoiis  Glycerine  Distillation 

JM1MU)VKD  results  m  the  distillation  of  glycerine  are  obtained 

In  continuous  operation  at  high  vacuum  and  low  temperature 

with  contimious  removal  of  salt.  The  following  description  out- 

ines  the  method  of  operation  and  results  obtained  with  this 
process.* 

The  crude  glycerine  is  fed  continuously  to  the  crude  still  bv 
means  of  an  automatic  litpiid  level  control  valve  which  niain- 
tams  a  constant  li,|uid  level  in  the  still.  .\s  distillation  proceeils. 

le  .sa  t  sett  es  out  in  the  salt  drum  underneath  the  still  This 
'In.m  ,s  emptied  perioilically.  The  continuous  removal  of  the  salt 
UKl  accumulated  impurities  from  the  crude  still  makes  it  .o!sWe 
run  the  distilling  unit  continuously  .anil  thus  maintaiu  TOustaut 
and  tiniform  operating  conditions  on  the  still  and  condensers 

o.„  . . .  . . . 
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Diagrammatic  flow  sheet  of  the  high  vacuum,  low  temiierature  operation  in  continuous  glycerine  distillation. 
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'Fhe  still  is  designed  to  operate  at  a  vaciuini  of  6  nini.  to  12  inni. 
absolute  pressure,  and  a  steam  {)ressure  as  low  as  100  lbs,  iu  the 
heating  coils.  This  allows  distillation  with  a  liquid  temperature  in- 
^the  ^tnror315°  to  320°F.  At  this  low  temperature  there  is  a 
""minimum  of  decomposition  of  glycerine,  resulting  in  high  yields. 

The  high  vacuum  on  the  .still  reduces  greatly  the  amount  of 
injected  or  blowing  steam  required,  this  being  about  0.3  lbs.  of 
.steam  per  i)ound  of  glycerine  distilled.  Old  types  of  stills  operat¬ 
ing  at  lower  vacua  recjuire  as  high  as  2  ]>ounds  of  injected  steam 
per  pound  of  glycerine  distilled.  .Vs  most  of  the  distilled  glycerine 
is  condensed  in  highly  concentrated  form,  relatively  little  steam 
is  used  for  concentrating  purposes.  There  is,  therefore,  a  con¬ 
siderable  saving  in  total  steam  used,  d'he  total  steam  consump¬ 
tion,  which  includes  that  used  for  injection,  for  heating  coils  in 
the  stills,  to  operate  the  vacuum  equipment,  for  finishing  the 
distilled  glycerine  and  for  operating  discharge  pum))S,  is  about  3 
pounds  per  pound  of  glycerine  distilled. 

The  steam  and  glycerine  va])ors  leaving  the  still  are  passed 
through  a  Flick  separator  to  remove  entrainment.  The  vapors 
are  then  condensed  in  a  series  of  three  condensers.  The  first  con¬ 
denser,  or  preheater,  serves  to  preheat  the  crude  glycerine  fed  to 
the  still.  Phis  preheater  and  the  second  condenser,  or  cooler,  are 
maintained  at  a  sufficiently  high  temperature  to  condense  most 
of  the  glvcei  me  but  \’ery  little  water.  I  he  g'lycerme  condensed 
in  the.se  first  two  condensers  is  of  a  densitv  specified  for  com¬ 
mercial  grades  of  distilled  glycerine.  The  third  and  final  con¬ 
denser  IS  o])erated  at  a  lower  temperature  and  condenses  the  final 
traces  of  glycerine  in  the  vajiors  as  well  as  some  water.  This 

sweet-water  is  run  to  the  concentrator  where  it  is  concentrated 
to  high  gravity  for  use. 

\\  hile  finishing  and  discharging  the  glycerine  in  the  deodorizer 

and  ^  concentrator,  the  condensate  is  held  temporarily  in  the 

receivers  underneath  the  condensers.  The  finished  glvcerine  is 

pumped  from  the  deo<lorizer  and  concentrator  under' vacuum  so 

as  not  to  di.sturb  the  vacuum  on  the  unit  and  the  continuitv  of 
the  operation.  ' 

The  glycerine-salt  sludge,  whicl,  cllects  in  the  salt  drnn,  of 
crude  .St, 11,  is  hlowu  to  a  sh,d,ge  tank  fron,  rvhlch  if  T  rm! 
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to  a  centrifuge.  Tlie  salt  fraction  is  removed  for  re-nse  and  the 
.Sflycenne  liquor  is  fed  to  the  foots  still.  By  removal  of  salt  in 
this  manner,  the  total  amount  of  foots  obtained  is  reduced  con¬ 
siderably  with  a  corresponding  reduction  of  the  glycerine  loss 
m  the  foots.  I  he  low  still  temjierature.  referred  to  above,  also 
contributes  to  low  foots  ]>roduction  by  avoiding  decomposition  of 
glycerine  in  the  still. 

The  mixed  glycerine  and  water  vapors  from  the  foots  still  pass 
through  a  Flick  entrainment  separator  and  then  to  a  high  tem- 
perature  condenser  which  condenses  most  of  the  glycerine.  The 
condensed  glycerine  flows  from  the  receiver  underneath  the  con¬ 
denser  to  the  concentrator.  The  vapors  leaving  the  high  tem¬ 
perature  condenser  pass  to  the  final  condenser  of  the  crude  still. 
^^■here  the  remaining  glycerine  is  condensed. 

A  steam  ejector  high  vacuum  system  serves  the  entire  unit. 
As  the  (luantity  of  foots  is  reduced,  the  total  glycerol  loss  is 
relatively  small.  It  is,  therefore,  not  necessary  to  resort  to  the 
former  costly  and  troublesome  operation  for  glvcerine  recoverv 
from  foots. 

Total  yields  of  ^)6  to  ^^7  ])er  cent  of  the  glycerol  in  the  crude 
arc  obtained  in  the  form  of  salable  products.  C.P.  as  well  as 
dynamite  glycerine  is  obtained  in  one  distillation. 

The  salient  features  of  this  continuous  ])rocess  are  that  high 
yields  and  high  cpiality  glycerine  arc  obtained  by  {>perating  at 
high  vacuum  and  low  temperature.  Ibider  these  operating  con¬ 
ditions,  breaking  down  of  glycerine  in  the  still  is  avoided.  This 
reduces  foots  formation,  and  the  (piantity  of  f(X)ts  produced  is 
further  reduced  bv  removing'  the  salt  which  .separates  in  the  crude 
still  before  running  down  to  foots.  T.ow  steam  consum[)tion 
results  from  operation  at  high  vacuum  as  this  reduces  the  amount 
of  steam  rerpiired  for  injection  and  also  the  amount  of  sweet- 
water  requiring  concentrating.  O'mtinuous  ojieration  gives  bal¬ 
anced  oj>erating  conditions  and  recpiires  less  attenti(^n.  By  pro¬ 
ducing  salal)lc  glvcerine  in  one  operation,  rehandling  is  a^oided. 
saving  labor  and  steam,  d'he  ])lant  is  compact,  simple  to  o|)erate 

and  easy  to  control. 

The  Garrigue  column  type  still  also  requires  attention.  It  oi)er- 
ates  under  similar  high  vacuum  and  temperature  conditions,  how- 
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ever,  instead  of  passing  the  vapors  to  conventional  condensers, 
they  are  passed  np  througli  a  fractionating  column,  countercur¬ 
rent  to  a  fine  spray  of  water.  1'lie  volume  temperature  balance 
is  such  that  the  glycerine  is  stripped  of  its  water  vapor  and  flows, 
back  to  the  bottom  of  the  column  in  a  concentration  of  99  per 
cent;  while  the  water  vapor,  free  of  glycerine,  passes  over  and 
out  the  top  into  the  condenser  system.  By  inserting  a  suitable 
plate  and  drain  point  in  the  column,  it  is  possible  to  strip  out  the 
methylene  glycol  from  glycerine,  thereby  improving  its  quality. 
This  type  of  still  operates  best  in  a  continuous  manner,  if  the 
foots  are  removed  continuously.  However,  like  all  such  continu¬ 
ous  methods,  the  foots  finally  have  to  be  processed  in  a  separate 
still,  so  that  for  practical  purposes  and  to  avoid  such  added  ex¬ 
pense,  the  still  may  be  run  senii-continuously.  For  example,  on 
sa])onifying  crude  glycerine,  where  the  salt  content  is  low,  it  is 
common  practice  to  run  the  still  continuously  except  for  an  8- 
hour  shutdown  once  a  week  to  w'ash  out. 

y 


Glycerine  Recovery  by  Hydrolysis 


^HE  discussion  of  saponification  methods  and  glycerine  re¬ 
covery  up  to  this  point  has  been  limited  to  sajKinification  of 
oils  and  fats  wdth  caustic  soda.  I  his  method  is  employed  com¬ 
monly  by  soap  manufacturers,  as  they  are  interested  in  producing' 
the  sodium  salts  of  the  fatty  acids  as  soap  and  recovering  the 
glycerine  as  a  by-product. 

d'here  are,  as  already  indicated,  other  methods  of  saponifica¬ 
tion  or  hydrolysis,  such  as  by  use  of  an  autoclave,  by  lipolytic 
enz}nies,  by  the  use  of  catalysts,  etc.  d'hese  methods  are  used  to  a 
lesser  extent  than  alkali  saponification,  and  are  employed  most 
geneially  by  manufacturers  of  stearic  acid,  red  oil,  and  other 
fatty  acids.  Some  soapers  also  use  them  in  producing  certain 
low  grades  of  soaps  directly  from  fatty  acids  or  when  low^er 
grades  of  fats  are  used  and  the  fatty  acids  are  distilled.  Greater 
yields  of  glycerine  are  obtained  generally  by  these  methods. 

r  le  recovery  of  glycerine  by  the  continuous  hydrolysis  of  fats 
^y  the  Colgate-Palmohve-Peet  and  Procter  &  Gamble  methods 
were  discussed  in  the  section  on  continuous  soap  manufacture 
(Ciapter  3).  Here  the  glycerine  water,  at  approximately  1 5  to 
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24  per  cent  concentration,  is  flash  evaporated  to  dynamite  grade 
glycerine  as  it  is  removed  from  the  reaction  tower.  No  salt  is 
present,  and  treatment  is  unnecessary. 

There  remains  one  other  type  of  glycerine  recovery  which 
merits  further  comment.  That  is  recovery  from  tlie  so  called 
“sweet  water”  obtained  by  the  acid  hydrolysis  of  fats  irre- 
s|)ective  of  catalyst  used.  In  America  this  is  chiefly  by  the  Twit- 
chell  process.  The  processes  themselves  are  described  elsewhere 
m  the  book,  except  for  the  method  of  treating  and  evaporating 
the  ^\atel,  which  contains  about  1  to  3  per  cent  sulfuric  acid  and 
12  to  18  per  cent  glycerine. 

To  prepare  the  “sweet  water”  for  evaporation  to  crude  glycer¬ 
ine,  it  is  given  two  treatments ;  the  purpose,  of  which,  is  to  remove 
mineral  and  organic  acids  and  other  impurities,  such  as  albumin¬ 
ous  matter.  Lime  is  added  in  sufficient  quantity  in  the  first  treat¬ 
ment  to  make  the  solution  just  alkaline  at  a  pH  of  7.0  to  8.0.  This 
converts  all  the  mineral  acid  to  calcium  sulfate  according  to  the 
ecpiation : 

Ca(OH)2  +  H2SO4  =  CaS04  +  2H2O 

Three  pounds  of  lime  will  neutralize  about  four  pounds  of 
sulfuric  acid,  so  that  a  40,000  pound  charge  with  2  per  cent  acid 
will  require  about  600  lbs.  of  lime.  Slight  additional  lime  is  re¬ 
quired  to  neutralize  residual  fatty  acids,  etc.,  to  form  lime  soaps. 

After  filtration,  there  will  still  remain  approximately  0.17  per 
cent  calcium  sulfate  in  solution,  which  amounts  to  about  80 
pounds  per  above  treatment.  This  is  removed  in  treatment  No.  2 
by  the  addition  of  soda  ash  (sodium  carbonate)  which  precipi¬ 
tates  the  very  insoluble  calcium  carbonate  and  leaves  in  solution 
the  chemically  equivalent  weight  of  sodium  sulfate.  The  reaction 
is  as  follows : 

Na2C0.3  +  CaS04  =  CaCO.s  +  Na2S04 

In  the  above  40,000-lb.  batch,  about  80  pounds  of  calcium  sul¬ 
fate  require  63  lbs.  of  soda  ash.  Each  batch  is  tested  for  the 
completeness  of  the  reaction  by  adding  a  little  clear  soda  ash  solu¬ 
tion  to  a  filtered  sample  from  the  tank.  About  83  pounds  of 
sodium  sulfate  is  formed  in  each  No.  2  treatment  batch  of  40,000 
lbs.,  which  represents  about  1.3  per  cent  salt  in  the  final  crude, 
when  calculated  on  the  basis  of  15  per  cent  glycerine  sweet  water. 
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Other  sources  bring  the  normal  total  up  to,  and  frequently  just 
above,  the  saturation  point  of  88  per  cent  crude,  namely  about 
2y2  per  cent.  From  the  above,  it  is  readily  seen  that  the  addition 
of  ash  at  any  point  during  the  entire  Twitchell  and  treatmeiil 
o])erations  should  be  done  with  extreme  caie. 

b:vaporation  follows  as  described  ])reviously  for  salt  crude, 
except  that  no  salt  is  dropped.  Sodium  sulfate  does  drop  out  of 
the  cooled  88  ])er  cent  crude,  however,  for  the  reasons  noted 
above,  so  that  ])eriodic  purging  of  this  material  from  the  storage 
tanks  is  necessary.  The  temperature-vacuum  relation  differs  from 
salt  crude  due  to  the  lower  concentration  of  salt  and  higher 
glycerol  content  of  the  finished  j)roduct.  At  a  28^^  vacuum  the 
finishing  tem])erature  is  about  150°  F.,  at  27"  it  is  180°h. 

Distillation  is  handled  exactly  as  for  salt  crude  except  that  the 
l)resence  of  less  salt  adds  greatly  to  the  ease  of  handling. 


Courtesy  Procter  &  Gamble  Co. 

Pan  of  a  unit  tor  making  fatly  alcohol,  one  of  tlic  basic  products  used 
in  making  -vntlietic  detergent'-. 
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A  DISCUSSION  of  soap  making,  its  products,  and  uses 
would  not  be  coinj)lete  without  reference  to  “Synthetic 
Detergents”  and  the  allied  “Surface  Active  Comjxmnds.” 
The  increasing  market  for  these  com];ounds  both  in  industrial  and 
retail  channels  has  created  an  industry  of  great  imj)ortance.  There 
is  no  (|uestion  that  many  soap  makers  have  been  disturbed  by 
this  devclo|)ment,  with  a  feeling  that  their  markets  are  heing 
restricted,  b'or  the  most  part,  however,  the  soap  manufacturer 
has  considered  “synthetics”  as  a  modern  adjunct  to  his  business 
and  is  ])repared  to  supply  his  customers  with  whatever  materials 
are  necessary  to  clean  most  effectively.  From  either  point  of  view 
it  is  considered  imj)ortant  to  review  these  develoj)ments  in  their 
chronological  order,  to  clarify  the  terminology  and  to  study,  by 
way  of  example,  the  main  products  on  the  market. 

For  several  thousand  years  soap  has  had  a  monopoly  in  the 
cleaning  business;  and  it  has  proved  to  be  a  worthv  monopolist. 
Tt  is  a  good,  inexpensive  detergent;  however,  soap  does  not  pro¬ 
vide  the  answer  to  all  cleaning  ])roblems.  Tt  functions  well  in 
warm,  soft,  alkaline  water,  but  like  all  surface-active  agents,  it 
has  its  limitations. 


Ahany  industrial  processes  in  which  cleansing  is  performed  are 
airried  out  more  conveniently  or  efficiently  in  acid  solution,  or 
m  the  presence  of  strong,  electrolytes  or  metallic  ions.  Under 
such  conditions,  soap  is  unsuitable.  Also,  in  hard-water  areas, 
the  use  of  soap  is  uneconomical.  The  desire  to  overcome  these 
deficiencies  in  the  textile  field  instigated  the  search  for  other 

surface-active  agents  which  would  perform  well  in  cold,  hard,  or 
.salt-carrying  waters. 


About  19vK)  a  significant 
ists,  in  (lerniany,  observed 


discovery  was  made.  Research  chem- 
that  the  sodium  salts  of  the  higher 
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alcohol  sulfates  had  properties  similar  to  those  of  soap.  They 
compared  well  as  far  as  detergency,  wetting  and  foaming  power 
were  concerned,  and  their  calcium  and  magnesium  salts  were 
water-soluble,  and  did  not  precipitate  from  hard  water. 

Early  in  the  Eh^O’s  these  German-made  sodium  salts  were  in¬ 
troduced  to  the  American  market  hy  the  Gardinol  Corp.,  a  United 
States  corporation  formed  as  a  joint  enterprise  owned  by  E.  T.  du 
Pont  de  Nemours  &  Co.,  and  Procter  and  Gamble  Co.  Initial  sup¬ 
plies  were  imported  from  Germany.  Even  though  Gardinol  was 
sold  in  50  per  cent  strength  at  $1.00  per  pound  it  soon  won 
the  acceptance  of  textile  processors. 

It  was  evident  that  a  market  did  exist  for  a  synthetic  detergent, 
even  if  it  were  a  relatively  high-cost  material;  and  Gardinol, 
based  on  coconut  oil,  was  never  going  to  be  very  cheap  to  produce. 
About  the  same  time  National  Aniline  was  pushing  investigations 
of  other  “soap-like”  compounds.  The  alkyl  aryl  sulfonates  looked 
promising :  they  were  stable  in  hard  water  and  in  acid  solutions ; 
they  had  excellent  detergent  pro])erties ;  and,  since  they  were  made 
from  petroleum  rather  than  expensive  vegetable  oils,  they  held 
promise  of  being  produced  cheaper  and  in  volume.  Thus  the 
Nacconols  were  born. 

The  results  of  other  research  programs  also  began  to  appear 
on  the  market.  Sulfonated  substituted  amides,  such  as  Igepon  T. 
were  introduced  by  General  .Aniline  and  Film  Corp.  Lever  Bros. 
Ltd.,  studied  the  compound  carefully,  went  so  far  as  to  build  an 
acid  chloride  plant  at  Hammond,  Ind.,  and  contemi)lated  using 
this  facility  to  condense  fatty  acids  with  taurine  under  General 
,\niline’s  I.  G.  patents.  The  project  did  not  materialize,  however, 
and  General  Aniline  proceeded  to  manufacture  for  its  own  account 
and  for  Colgate-Palmolive-Peet  Co.  (Arctic  Syntex  T). 

'I'he  foregoing  c(n'er  the  most  significant  developments  in  the 
synthetic  detergent  field  up  to  about  1940.  Total  output  of  the 
then-infant  industry  is  difficult  to  estimate,  but  probabh  was 
close  to  100  million  pounds  per  year.  Of  this  total,  some  50  per 
cent  was  National  Aniline’s  low^-priced  alkyl  aryl  sulfonate.  In 
the  early  war  period  Colgate  entered  the  field  with  a  new  com¬ 
pound,  a  sul fated  monoglyceride,  trade  named  Arctic  Syntex  A. 
The  most  recent  development  is  the  introduction  of  detergents 


SYTHRNTIC  DETERGENTS 


399 


made  by  the  snlfonation  of  an  aliphatic  hydrocarbon  chain.  Du¬ 
pont’s  iMer])ol-P)  in  America  and  the  niersolates  in  Germany  are 
examples  of  this  type  of  product.  Oddly  enough,  Armour  &  Co., 
which  is  a  major  factor  in  the  animal  fat  business,  has  introduced 
a  jietroleum-based  detergent  as  Armour  Detergent  411. 

Tt  should  be  mentioned  that  the  products  discussed  up  to  this 
point  are  true  detergents.  Broadly  sjieaking.  these  types  repre¬ 
sent  the  entire  field.  However,  due  to  the  impetus  which  the  war- 
born  soaj)  shortage  gave  to  detergent  research,  hosts  of  new  com¬ 
pounds  were  born.  Many  of  these  do  have  detergent  properties, 
but  most  are  primarilv  wetting,  dispersing,  emulsifying,  or  pene¬ 
trating  agents. 

Tn  considerable  measure,  the  tremendous  growth  of  the  indus¬ 
try  ( from  about  100  million  pounds  in  1940  to  possibly  600 
million  ]X)unds  in  1047)  may  be  attributed  to  an  expanded  out¬ 
put  of  these  latter  compounds.  The  cationic  wetting  agents,  such 
as  the  c|uartcrnary  compounds,  are,  for  instance,  rapidly  growing 
in  commercial  stature.  Suffice  it  to  say  that  out  of  about  600  sur¬ 
face  active  agents  tabulated,  only  about  125  combine  the  property 
of  detergency  with  other  characteristics. 

Tn  the  discussion  following,  chief  emphasis  is  ])laced  on  deter¬ 
gents.  for  space  does  not  permit  a  study  of  all  surface-active  com¬ 
pounds.  They,  consequently,  will  be  mentioned  only  to  the  extent 
necessary  to  i)ermit  an  adecpiate  understanding  of  the  main  sub¬ 
ject. 


^  hat  Is  a  Detergent? 

S  already  mentioned,  one  main  advantage  synthetic  detergents 
have  over  soaps  is  the  fact  tltat  tlieir  lime  and  masrnesium 
salts  are  water-soluble  and  do  not  precipitate  in  liard  water. 
Also,  synthetics  can  he  used  in  an  acid  niedinin  and  still  retain 
their  detergent  and  foaming  properties.  Particnlarlv  in  these 
two  respects  <lo  the  .synthetics  differ  from  soap. 

Roth  soa,)  atid  the  synthetic  prodticts  are,  of  coitrse,  sitrface- 
ttettve  agents.  Strnctnrewise,  too,  they  are  fitttdatnetitallv  similar 
A  I  snrface-active  agetUs  are  charticterized  by  having  a’ molecule 
niuch  carnes  a  hydrophobic  (water-repelling)  hydrocarbon  tail 
and  ,a  bydropbtltc  (water-attracting)  head.  When  a  detergent 
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dissolves  in  water,  the  surface  molecules  are  oriented  so  that  their 
cationic  heads  point  toward  the  water  and  the  hydrocarbon  tails 
away  from  it.  1  hits  the  surface  molecules  in  a  drojdet  of  water 
containing"  dissolved  soap  could  be  pictured  as  in  Fig.  A  : 


F  i  g.  A 


Significantly,  the  hydrophobic  tails  are  in  a  nnicine  position  to 
attach  themselves  to  oil  or  hydrophobic  materials  such  as  “dirt.” 
In  the  case  of  .soap,  the  attachment  for  the  dirt  is  .strong  enough 
to  permit  it  to  be  emulsified  and  carried  away  in  the  rinse  water. 
.Soap,  therefore,  is  a  detergent. 

Many  of  the  .synthetics  have  a  similar  action;  and,  just  as  the 
detergency  of  soap  depends  to  a  considerable  extent  on  the  oils 
from  which  they  are  derived  and  their  cationic  head,  so  also  are 
the  properties  of  the  synthetics  related  to  the  length  and  type  of 
the  hvdrocarbon  chain  and  to  the  nature  of  the  cation.  For  ex¬ 
ample,  Dnponol  D  C(m.sist.s  chiefly  of  the  (As  hydrocarbon  chain, 
while  I)nj)onol  W.\  is  based  on  a  C12  fraction.  Both  are  excellent 
detergents,  but  the  latter  is  best  in  cold  water,  the  former  in  hot. 

In  this  case  both  are  sodium  salts,  that  is.  they  have  the  same 
cation.  Other  cations  can  be  used,  of  course,  and  such  changes 
in  composition  affect  the  compound  propertywise.  .Sodium  de¬ 
rivatives  dominate  the  field,  but  potas.sinm  or  amine  derivatives 
are  used  in  the  manufacture  of  shampoos  and  in  a  few  othcr 
special  ca.ses. 

W'hen  the  hydrophobic  tail  of  a  soap  gets  out  of  balance  by 
becoming'  too  long  fsodinm  behenate),  too  shoit  (sodium  capro- 
ate)  or  mternallv  modihed  (sodium  olcate,  scxlinm  licinoleate) 
detergency  decreases  and  the  material  is  best  suited  for  non¬ 
detergent  purposes.  Thus,  compounds  not  capable  of  holding 
“dirt”  in  suspension  become  “wetting  agents.  Unfoi  tiinatelv, 
no  hard  and  fast  rules  can  be  laid  down  to  distingni.sh  between 
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true  detergents  and  wetting  agents ;  for  under  some  conditions  of 
use,  a  product  which  is  normally  a  wetting  agent  might  become 
a  detergent  and  vice  versa. 

By  systematical! V  modifying  either  or  both  orienting  gioups, 
the  overall  characteristics  may  he  changed  so  that  a  compound 
which  was  a  good  oil-in-water  emulsifier  becomes  a  better  water- 
in-oil.  oil-in-oil,  or  oil-in-solvent  emulsifier.  In  such  a  case,  we 
must  alter  our  conception  of  a  solubilizing  head. 

In  the  diagram  of  a  water  droplet  (  b  ig.  A.  p.  400  )  let  us  assume 
that  the  dro])let  is  surrounded  by  oil.  This  would  rei)resent,  of 
course,  a  water-in-oil  emulsion.  However,  if  the  droplet  were 
oil.  and  water  the  surrounding  medium,  we  would  have  an  oil- 
in-water  emulsion.  Thereby  the  solubilizing  group  would  be  the 
hydrocarbon  chain  and  the  surface-active  layer  of  molecules  would 
he  heads-out,  as  diagrammed  in  Fig.  B,  page  400. 


These  concepts  are  of  value  in  determining  which  compounds  of 
a  series  arc  best  adapted  for  any  particular  use.  As  vet.  however, 
investigators  have  done  little  more  than  scratch  the  surface  of 
such  problems.  Tlierefore,  surface-active  agents  are  classified 
mainly  by  use.  and  listed  as  detergents,  wetting,  foaming,  dis¬ 
persing,  penetrating  or  emulsifying  agents. 

Surface-active  agents  constitute  a  large  class  of  compounds, 
and  all  exhibit  some  of  the  aforementioned  ])roperties  to  some 
degree.  Experience  indicates  that  most  compounds  do  not  overlap 
into  more  than  one  or  two  adjacent  grouj)S.  Thus,  a  good  wetting 
agent  may  be  a  detergent,  albeit  a  poor  one,  or  a  good  detergetit 
may  be  a  poor  cmulsifving  agent. 


Evaluation  of  Detergents 

J^E  1  hRGl^..NCY,  as  such,  is  best  evaluated  by  the  Laundero 
meter,  which  measures  the  amount  of  dirt  removed  fror 
soded  materials,  under  standard  conditions.  Wetting  power  i 
determined  by  the  lowering  of  interfacial  tension  (For  a  0 
per  cent  solution,  a  value  of  30-35  dynes/cm.  is  good.  l>elow  thi 
excellent  above  40,  poor).  The  IF-aves  test  for  sinking  time  i 
also  u.seful  and  used  freiiuently. 
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I  o  appraise  emulsifying:  jiroperties,  interfacial  tension  measure¬ 
ments  are  made,  usually  against  Nujol.  Nevertheless,  it  must  be 
stressed  that  such  data  are  only  comparative  for  certain  condi¬ 
tions.  Tn  the  final  analysis,  trial  runs  of  any  product  must  he 
made. 

In  addition  to  the  classifying:  information  cited,  it  is  often  de¬ 
sirable  to  determine  the  stability  of  any  new  compound  to  acids 
and  alkalis,  its  resistance  to  hard  water  and  to  other  metallic  ions, 
soluliility  in  various  media,  stability  to  heat,  bactericidal  proper¬ 
ties.  ])H  of  a  1  per  cent  solution,  and  so  forth. 

It  is  neces.sary,  to  further  clarify  the  properties  of  synthetics, 
to  set  u]i  a  system  of  classification.  The  logical  basis  for  such 
categorization  is  by  chemical  structure.  The  classification  will, 
however,  he  kept  broad  and  simple. 

Alcohol  Sulfates 

7\  TVITC.VL  example  of  the  first  grouj).  the  alcohol  sulfates, 
^  is  Duponol  \VA :  CHafCIlL-) loCH.OS^Na.  This  was  one  of 
the  first  of  this  group  available  commercially.  Large  domestic 
manufacturers  of  this  type  are  du  Pont  and  Procter  &  Gamble. 

These  detergents  are  made'hy  .sulfation  of  a  long-chain  alcohol, 
which  in  turn  is  produced  from  a  natural  glyceride  either  by  high- 
pressure  hydrogenation  with  a  copper-chromium  oxide  catalyst, 
or  by  so<lium  reduction.  The  products  are  stable,  odorless,  highly 
resistant  to  decomposition  by  acid  or  alkali,  compatible  with  soaps, 
and  unafifected  by  hard  water.  Sodium  lauryl  fa  C12  alcohol) 
sulfate,  will  form  a  0.1  per  cent  .solution  in  the  i)re.sence  of  2500 
p.p.m.  of  calcium  or  magnesium  ions.  Similarities  are  evident 
between  .soa[)S  and  this  type  of  detergents  derived  from  the  same 
fatty  acids. 

These  materials  probably  account  for  20  per  cent  of  the  total 
production  of  svnthetic  detergents.  1  heir  price  is  in  the  lange 
of  75  to  00  cents  per  pound  of  100  per  cent-active  material.  Famil¬ 
iar  trade  names  for  members  of  this  class  are  Duponol  LS,  OS, 

_ _ C,  _ ME,  — D,  — W.\  and  — 80x,  Merpol,  Mapro 

Degum,  Ma])rofix,  Orvus  \VA.  Gardinols  ( now -discontinued). 
Alrosene  PD,  Avitex  C,  and  .Mroixin  (a  secondary  alcohol  sub 

fate ) . 
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Alkyl  Aryl  Sulfonates 

Monsanto  Chemica!  Co.’s  Santomerse  D,  Ci2H25(C6H4)- 
SOsNa.  is  a  typical  example  of  the  alkyl  aryl  sulfonates.  Al¬ 
lied  Chemical  &  Dye  Corp.  s  Nacconols  weie  among'  the  first 
products  ill  this  class,  and  that  firm  is  still  one  of  its  largest  pro¬ 
ducers.  controlling  many  of  the  basic  jiatents.  Its  capacity  at  the 
end  of  WTrld  W'ar  IT  has  licen  estimated  at  200,000,000  pounds 
per  year.  Other  alkylation  jirocesses  have  recently  been  exploited, 
especially  by  Sharjiles  Chemical  Co.  and  Standard  Oil  Co.  of 
California's  subsidiary,  Oronite  C'hemical  Co.  The  latter  firm 
offers  both  sulfonated  and  unsulfonatcd  products  for  sale;  Shar¬ 
pies.  on  the  other  hand,  offers  only  three  grades  of  unsulfonated 
product  and  licenses  buyers  under  the  Thomas  patent  (No.  1,992,- 
160)  to  carry  out  sulfonation.  This  process,  recpiiring  little 
ecjuipment,  enables  the  operator  of  a  small  plant  to  become  a 
prime  jH'oducer  of  a  high-cjuality  detergent.  It  is  interesting  to 
note  that  Sharpies  has  owned  the  rights  to  the  above-named 
patent  since  19vI5. 

Other  ])roducts  of  this  class  are  Alkanol  SA,  — S.  — HG,  — B, 
and  Neomerpin  (du  Pont)  ;  Santomerse  1,  — 2.  — 3,  — 55,  — D 
and  — S  (Monsanto)  ;  Kreelon  4D  and  — 7D  (Wyandotte  Chem¬ 
icals  Cmrp. )  ;  Nekal  P>X  (General  Aniline  &  Film  Corp.)  ;  Ultra¬ 
wet  (Atlantic  Refining  Co.);  Nopco  1067  (Nopco  Chemical 
Co.);  Unitex  (Commonwealth  Color  &  Chemical  Co.)  ;  Sandev- 
Detergex  (Eavenson  Chemical  Co.);  Rinsvnol  50L  and  Sorbit 


\C  (Alrose  Chemical  Co.)  ;  Oranap  (Jacques  Wolf  &  Co.)  ;  and 
Lanitol  F-S  (Arkansas  Co.).  Some  of  these  producers  purchase 
their  raw  detergent  from  prime  manufacturers  and  blend  it  with 
other  agents  to  make  specialty  products  for  their  own  markets. 
Since  the  large  producers  of  alkyl  aryl  sulfonates,  such  as  Mon¬ 


santo  and  Allied  Chemical,  specialize  in  detergent  types,  this  class 
)S  often  thought  of  as  yielding  detergents  only.  Various  modifica¬ 
tions  give  a  wide  range  of  pro])erties.  and  some  products  exhibit 
low  detergency  and  high  emulsifying  action. 

Generally  speaking,  a  small  ring  structure,  such  as  benzene, 
together  with  a  single  long  alkyl  chain  of  12  to  18  carbon  atoms 
gives  the  best  '(letergents :  examples  are  Nacconol  NR  and  Santo- 
.uerse  1,  A  larger  ring  structure,  such  as  naphthalene,  or  a  plural- 
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it}  of  sliort  alkyl  chains  tend  to  reduce  detergency  and  increase 
emulsifying  power;  exam])les  are  Oronite  Sodium  Sulfate  and 
Nekal  BX. 

All  of  these  products  have  a  characteristic  kerosene  odor,  which 
IS  reduced  to  a  minimum  in  the  better  products.  The  sodium 
salts  are  better  In  this  respect  than  the  ])otassium  salts,  and  the 
lattei  are  better  in  turn  than  the  triethanolamine  derivatives.  Tvp- 
ical  detergents  of  this  class  give  a  good  hut  dispersed  lather,  which 
is  enhanced  by  the  addition  of  alkali ;  the  lather  is  not  as  good  as 
that  produced  by  the  alcohol  sulfates,  nor  will  it  stand  up  at  high 
temperatures.  They  are  resistant  to  bleaching  and  oxidizing 
agents,  and  to  boiling  10  ])er  cent  acid  or  10  per  cent  alkali.  Not 
as  resistant  to  hard  water  as  the  alcohol  sulfates,  still  they  are 
effective  in  water  up  to  300  p.p.m.  hardness.  Water  solubility  is 
high,  varying  from  50  per  cent  when  the  number  of  carbon  atoms 
in  the  side  chain  is  8  (Oronite  Sodium  Sulfate  3).  to  6  i>er  cent 
when  the  carl)on  total  in  the  side  chains  in  30  (Oronite  Sodium 
Sulfate  5). 

\^arious  unusual  ijro[)ertIes  are  imparted  by  modification  of  the 
attached  groups.  Monsanto’s  Santomerse  B.  for  e.xample,  is  taste¬ 
less  and  odorless;  and,  therefore,  suitable  for  food  preparations. 
Tt  is  sodium  lauryl  sulfobenzoate,  NaOsS(C6H4)C'OOCi2H2.5. 
Solvadene  R  (Ciba  Co.)  is  an  alkyl  aryl  ether  sulfate  while  Bea- 
conol  A  (Beacon  Co.)  is  a  monoethyl  phenyl  sodium  monosulfon¬ 
ate.  The  latter  is  prepared  in  a  variety  of  salts. 

Price  is  lowest  of  all  groups,  falling  in  the  vicinity  of  40  cents 
per  ])Ound  of  100  per  cent-active  material.  Production  is  prob¬ 
ably  about  50  per  cent  of  the  total  volume  of  surface-active  agents. 

Alkyl  Sulfonates 

The  United  States  Tariff  Commission  Report  No.  157,  for 
1945,  lists  the  alkyl  sulfonates  se])arately  for  the  first  time. 
Typical  examples  of  this  class  arc  du  Pout’s  Merpols  B  and  C; 
RClUSOsNa. 

These  differ  from  the  alkyl  sulfates  in  having  no  oxygen  link¬ 
age  between  the  carlx^n  and  the  sulfur  atoms.  The  result  is  a 
group  of  compounds  standing  midway  between  the  alkyl  sulfates 
and  the  alkyl  aryl  sulfonates  in  stability  and  detergency,  but 
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falling  in  the  price  range  of  the  latter.  Compounds  of  this  type 
were  used  extensively  in  Germany  during  A\'^orld  War  IT  to  re¬ 
place  soaj).  Known  as  Mersolate  detergents  (Soa/y  &  Sanitary 
Chemicals  23.  No.  7.  40  (  lf^47).)  they  were  manufactured  by 
neutralizing  an  alkvl  sulton\’l  chloride,  Aleisol,  with  caustic  socln. 
Production  nf  these  materials  has  been  undertaken  by  American 
firms,  among  which  dii  I’ont  is  the  chief  producer,  liade  names 
of  compounds  falling  in  this  category  are  Merpol  P>,  — C,  MP — 
180.  — 189S,  — 646S,  and  Avitone  A. 

Production  is  estimated  as  10  per  cent  of  the  total  [iroduction 
of  all  surface-active  comjiounds. 


Siilfatecl,  Siilfoiialed  Amides 

earliest,  and  one  of  the  more  interesting,  examjiles  of 
'*■  sulfatcd  and  sidfonatcd  amides  and  derivatives  is  General 
Aniline’s  Tgejion  T,  made  by  the  condensation  of  olevl  chloride 
with  methyltaurinc.  The  sodium  salt  is  CitTT;{3CON  (  CPTh)  CH2- 
CHoSOsNa. 

Detergency  and  stability  of  this  class  are  excellent.  The  foam 
is  fine-textured,  voluminous  and  stable.  The  sc^dium  salts  are 
odorless,  but  this  is  not  necessarily  true  of  organic  derivatives. 
The  cited  characteristics  are  for  neutralized  sulfonates  of  12  to 
18  carbon  atoms;  but  considerable  uncertainty  exists  in  many 
cases  as  to  the  exact  composition  of  the  product.  L nless  the  man¬ 
ufacturer  specifies  the  type  of  compound  he  makes,  the  only 
method  of  arriving  at  a  valid  conclusion  is  by  a  ])ractical  trial. 

Tn  addition  to  Tgepon  1  .  a  few  other  re])resentati\e  members 
of  this  class  are  as  follows:  .\lrogel  (  .\lro.sc)  :  Cominal  and  Soap- 
otol  (Gommon wealth  Color  Chemical  (4).);  Mirapon  RK 
fMiranol  Chemical  Co.);  Oratol  (Jaapies  Wolf);  Caramidc 
fCailstadt  (  hemical  Co.)  ;  and  PD  Powder  (ICavenson). 

Prices  of  the.se  materials  are  just  under  the  alkyl  sulfates— ap¬ 
proximately  70  cents  per  pound  of  100  per  cent  active  ingredient. 
PriMluction  IS  probably  between  .5  and  10  jier  cent  of  the  whole. 

Siilfated,  Sulfoiialecl  Esters 

^  TYPICAL  example  of  sulfatcd  and  sidfmiated  esters  is  Gen¬ 
eral  Dyestufif’s  Tgepon  AP.  IWOOCTT.SO.J  1.  where  R  is 
Another  type  is  Arctic  Syntex  AT.  RCOOCI  T.CT  TOT[- 
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CliuOSOsNa.  This  CDiiipoiind  formed  by  sulfation  of  a  mono¬ 
glyceride,  is  a  product  of  Colgate-Palniolive-Peet  Co. 

Upon  examination,  it  is  apparent  that  Igepon  AP  is  a  sulfonate 
and  Arctic  Synlex  Al,  a  sulfate.  Ihis  is  not  an  important  distinc¬ 
tion  in  this  series,  for  the  weak  link  is  in  the  — O —  of  the  ester 
group.  1  hese  compounds,  while  excellent  detergents,  are  not 
stable  to  strong  acid  nor  alkali ;  they  will,  however,  stand  moder¬ 
ate  amounts  of  S('da  ash,  p'hosphates,  etc.,  which  greatly  improve 
their  detergent  action,  'i  hey  are  unaft'ected  by  hard  water.  Ex¬ 
cept  for  their  inferior  stalhlity,  they  closely  resemble  the  sul- 
fated  and  sulfonated  amides  in  all  characteristics. 

This  class,  together  with  the  polyhydric  monoesters,  probably 
represents  Ijetween  5  and  10  per  cent  of  total  detergent  output. 
Typical  trade  names  are  Halo  and  Vel  (Colgate-Palmolive-Peet 
Co.);  Igepon  AP  ( Ceneral  Aniline);  and  Surfax  WO  (E.  F. 
Houghton  &  Co.). 

Closely  related  are  the  non-sul fated  non-sulfonated  polyhydric 
)nonoesfers.  d'hese  surface-active  agents  depend  on  a  multiplicity 
of  hvdroxyl  groui)S  for  their  hydrophilic  character,  and  are, 
therefore,  non-ionic.  Several  of  them  are  detergents,  but  are 
better  known  as  emulsifying  and  thickening  agents.  Typical  of 
this  class  are  Atlas  Powder  Co.’s  Spans  and  Arlacels,  which  are- 
fatty  acid  monoesteu's  of  sorbitol  anhydride  with  oi  without 
alkylene  oxide  modification.  Another  groui)  of  .\tlas  products. 

Tweens  and  the  G  series,  are  e*sters  of  alkylene  o.xide  condensa¬ 
tion  products.  Pentamulls,  fatty  acid  esters  of  pentaerythritol. 
are  products  of  Heyden  Chemical  Corp.  Glyco  Products  Co., 
among  others,  makes  a  wide  range  of  glycerol  mono.stearates. 
ricinoleates,  linoleates,  and  many  otheis. 

Siilfated,  Siilfoiialed  Amines 

THFi  siilfatcd  and  sulfonated  ainuics  a.  s  not  a  well  defined 
group  couinierciallv.  They  .ire  e.xcellent  detergents  wlieii  the 
alkyl  chain  length  is  C,2  to  C,..  Imt  the  e.xpense  of  manufacture 
is  high,  and  the  product  price  is  al)out  $1.2.1  per  pound  of  1 
per  cent  material.  The  cost  varies  greatly,  of  course,  with  chffer- 
ent  types.  F.xamiiles  of  this  group  are  Detergent  D  (Ciha  Co.) ; 
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Sulfatex  (L.  Sonneborn  Sons,  fnc.)  :  Sulframine  LW,  -BLX 
and  -DT  (Ultra  Cbeniical  (  o.)  :  and  Ninol  737  and  -400  (Ninol 

[laboratories). 

Miscellaneous  Types 

0'1'liER  structural  breakdowns  are  possible,  but  since  they 
often  include  only  isolated  examples,  only  the  more  impor¬ 
tant  are  mentioned. 

'I'riton  X-200,  a  product  of  Rohm  &  Haas  Co.,  is  the  sodium 
salt  of  an  alkyl  aryl  polyether  sulfonate  having  considerable  deter¬ 
gency,  stability  and  resistance  to  hard  water.  The  iinsulfonated 
alcohol,  which  is  still  surface-active  by  virtue  of  the  polyether 
groups,  is  the  non-ionic  wetting  agent  Triton  X-100.  Many 
modifications  are  available. 

.American  Cyanamid  Co.’s  Aerosols  are  an  interesting  series  of 
succinic  acid-derived  compounds.  Aerosol  18  is  NaOOCCkHCH- 
(S08Xa)C0NHCi8ll3T.  Aerosol  22  is  NaOOCCHsCH (SOs- 
Xa)CON(Ci8H37)  CH(CH2COONa)COONa).  These  are  the 
best  detergents  in  the  series.  The  sodium  sulfosuccinic  esters  are 
chiefly  wetting  agents ;  Aerosol  AY  is  the  diamyl  ester,  -MA  the 
dihexyl,  -IB  the  diisobutyl,  and  -OT  the  dioctyl  ester. 

Maypon  K,  -Super  K  and  -4C,  manufactured  by  Maywood 
Chemical  Works,  are  excellent  detergents  based  on  proteins.  The 
price  range  of  these  miscellaneous  types  is  quite  variable,  but  it  is 
generally  over  75  cents  j)er  pound  on  a  100  per  cent  basis. 


Cationic  Agents 

Q\  constantly  incr  easing  importance  are  the  quaternary  aui- 
uwniinn  compounds,  the  most  important  of  the  cationic  sur- 
face-active  agents.  Accounting  for  13^  per  cent  of  total  1944 
production  of  surface-active  agents,  thev  advanced  to  sli<rhtlv 

over  2  per  ceitt  in  1945.  (U.  S.  Tariff  Connnission  Reports  No 
las  and  157). 

Consideral.lc  disagreement  has  arisen  over  whether  these  ma¬ 
terials  shonid  he  classified  as  detergents  or  merely  as  wettiiio- 
agent.s.  Sttch  thflference  of  opinion,  the  writer  believes,  arise" 
over  the  defitntton  of  a  detergent.  It  wottid  appear  that  their  hio-h 
prtce  ranging  front  $1.50  to  $2.25  per  ponnd  (100  per  cent 
basts),  together  with  their  high  germicidal  power,  would  preclnt 
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their  use  in  concentrations  comparable  to  soap.  They  do  have 
liigh  foam  value,  however,  and  undoubtedly  act  together  with 
\\ atei  to  emulsify  tind  wash  away  dirt  in  addition  to  their  main 
role  as  germicides. 

The)  aie  not  compatible  with  soap  nor  with  anionic  svnthetic 
detergents.  A  consideration  of  the  ions  involved  will  show  why 
this  is  true :  The  large  portion  of  the  quaternary  ammonium  com¬ 
pound,  being  positively  charged,  will  combine  with  the  large, 
negatively  charged  portion  of  the  anion-active  material,  giving 
an  insoluble  precipitate. 

Typical  examples  of  this  class  are  the  alkyl  dimethyl  benzyl 
ammonium  chlorides.  In  Onyx  Oil  &  Chemical  Co.’s  “BTC” 
cationic  detergent,  the  alkyl  group  varies  from  Cs  to  Cis.  Other 
compounds  in  this  class  are  Agent  M  (American  Cyanamid)  ; 
LPC  (Hooker  Electrochemical  Co.);  Alrosept  (Alrose)  ;  Amine 
220  and  -ES  (Carbide  &  Carbon  Chemicals  Corp.)  ;  Octab 
(  Rhodes  Chemical  Corp.)  ;  and  Triton  X-400  (  Rohm  &  Haas). 
Sapamine  (Ciha)  is  a  cationic  detergent,  but  not  a  quaternary  salt. 

All  detergents  can  be  classified  as  non-ionic,  anionic  or  cationic, 
d'he  polyhydric  monoesters,  for  example,  are  non-ionic.  Com¬ 
pounds  of  the  latter  type  are  compatible  with  both  of  the  other 
types,  but  cationic  and  anionic  types  are  incompatible  with  each 
other.  Additional  examples  of  non-ionic  detergents  are  Betanol 
(Beacon  Co.)  and  Tntral  (Synthetic  Chemicals,  Inc.). 


Trade  Names 


ANUh'ACTCRERS  of  synthetic  detergents  fall  pretty  well 


into  three  categories: 

(1)  The  large  manufacturer  of  a  principal  type. 

(2)  The  small  manufacturer,  working  under  a  royalty  or 
license  arrangement  with  an  associated  company,  and  selling  his 
j)roduct  to  distributors,  compounders,  or  the  retail  trade.  Such 
companies  usually  confine  their  manufacturing  to  such  simple 
operations  as  sulfonation  or  esterfication.  This  is  undoubtedly  a 
result  of  the  present  patent  structure  in  the  field  as  well  as  of 
capital  investment  considerations. 


(3)  The  compounder  who  buys 
not,  applies  a  new  trade  name  to 
utors  or  at  retail. 


.ivs  the  synthetic,  adds  a  builder  or 
to  it.  and  sells  it  through  distrib- 
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'I'herc  are  nianv  further  coiiihiiiations  and  arrangements  pos¬ 
sible,  and  one  could,  inevitably,  bnd  an  example  of  each.  The 
important  result  is  that  new  trade  names  are  applied  all  alon^ 
the  line,  and  one  material  may  be  renamed  two  or  three  times  as 
it  runs  the  gamut  from  primary  producer  to  ultimate  consumei . 

Among  these  smaller  manufacturers  and  distributors,  the  trade 
name  usually  has  little  relation  to  the  product.  In  geneial.  the 
smaller  the  company,  the  fewer  are  tlie  disclosures  in  the  litera¬ 
ture  on  chemical  constitution.  I.arger  companies,  having  many 
lines  of  products,  are  generally  more  systematic  in  trade-naming 
and  more  0])en  in  their  disclosures.  Tn  such  cases  a  study  of  the 
svstem  is  helpful. 

For  example,  the  .\erosol  trade  name  followed  by  a  c('>ml)ina- 
tion  of  letters  signifies  an  ester.  Tn  Monsanto  Chemical’s  series 
of  com])ounds  the  number  following  the  name  signifies  the 
strength:  Areskap-100  is  a  100  ikm‘  cent  solution.  Areskap-50,  a 
50  per  cent  solution,  etc.  The  code  number  following  Si)an  or 
Tween  indicates  fatty  acid  chain  length  ;  thus.  Span-40  is  sorbitan 
inonophalmitate.  -60.  the  stearate,  and  -80.  the  oleate.  TUit  when 
S])an-40  and  Tween-40  are  mixed,  the  product  is  (  i-2000  C! 

Tn  general,  trade  names  are  (|uite  unreliable  as  criteria  of  chem¬ 
ical  constitution.  Surfax  W'O  is  a  sulfated  fattv  ester;  Surfax 
FIT  an  alkyl  sulfonate.  Aerosol  and  Betasol  are  the  same  prod- 
tict.  hut  .\merican  (  yanamid  uses  the  latter  name  when  dealing" 
with  the  leather  industry.  Orvus  is  T^rocter  Gamble’s  name  for 
Ou  Pout’s  Dunonol.  Santomerse  D  is  an  alkyl  arvl  sulfonate,  but 
Santomerse  DT  is  an  alkylene  polyamine.  Colgate’s  .Arctic  Syn- 
tex  1  is  an  amide  derivative,  but  Arctic  Syntex  .\  is  an  ester. 
There  is  no  safe  way  of  interpreting  trade  names  except  on  an 
individual  basis.  Convenient  lists  have  been  iwepared.  and  these 
are  helpful.  -  — 

So  far  em|4iasis  has  been  placed  on  detergents  for  industrial 
use.  but  mention  should  be  made  of  a  number  of  detergent-based 
pro(lucts  which  soap  manufacturers  and  chemical  companies  are 
placing  on  the  retail  market.  Proctor  &  Gamble,  tvliicit  lias  mar- 
ceted  Dreft  for  a  miinher  of  years,  has  added  another  iiackao-ed 
s|tecialty  tinder  the  trade  name  Tide.  Monsanto's  Sterox  nack 
aged  hv  netergents.  Tnc..  roinmhns,  Ohio,  is  marketed  as  .\II. 
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mainly  throng’ll  appliance  stores.  Lever  I'ros.  is  promoting  Breeze 
in  the  Midwest:  National  Aniline’s  Nacconol,  under  the  brand 
name  Swerl,  is  distributed  in  both  the  U.  S.  A.  and  Canada  bv 
the  FL  r.  Babbitt  Co.  (leneral  Aniline  &  Film  Corp.  sii]>ply  a 
lifpiid  cleaner  (Glim)  to  the  B.  T.  ICabbitt  Co. 

These  activities  shonld  not  be  confused  with  the  recent 
wartime  splurge  of  household  cleaners  containing  some  svnthetics 
and  a  heavy  proj)ortion  of  builders.  Manv  of  these  products, 
made  by  smaller  concerns,  may  have  served  a  useful  purpose,  hut 
as  often  as  not  they  were  not  well  formulated.  There  is,  of 
course,  no  reason  to  believe  that  the  path  now  being  blazed  bv 
the  larger  companies  will  not  be  followed  by  many  smaller  con¬ 
cerns.  Certainly  raw  materials  of  good  (pialitv  are  now  available. 


The  Market 

T)l\ODCT'd'I()N  of  synthetic  detergents  is  placed  at  about  SGO 
milli(Mi  ])ounds.  based  on  U.  S.  Tariff  Commission  Reports 
155,  157  and  1  5Q  and  the  j^reliminary  report  for  1^47.  They  list 
a  total  output,  exclusive  of  sulfated  and  sulfonated  oils,  of  123.- 
866,000  lbs.  (1044),  141,242,000  lbs.  (1045).  200.860.000  lbs. 
('1046)  and  252,244,000  lbs.  (1047).  Since  most  of  this  is  sold 
as  33  ])er  cent  active  material,  total  sales  should  a])proximate  370 
million  pounds.  425  million  pounds,  600  million  pounds  and  750 
million  pounds  res])ectively,  for  the  four  years  cited.  This  repre¬ 
sents  about  pt^i'  cent  of  soap  ])roduction.  if  soap  oiitjuit  is 
calculated  on  the  basis  of  raw  materials  consumed.  Most  of  the 
synthetic  detergent  output,  up  to  the  pre.scnt  time  at  least,  is  being 
absorbed  in  fields  where  soaj)  cannot  be  used.  AForeover.  a  good 
deal  of  the  growth  (T  the  “.synthetics”  indu.stry  is  regarded  as 
being  due  to  the  wide  introduction  of  wetting  and  emulsifying 
agents.  Ft  is  con.secpiently  revealing  to  pass  over  the  many  fields 
in  which  the  newer  compounds  are  use(l. 


Textile  Needs 

TFIhL  textile  industry  is  a  ])rime  volume  consumer  ol  industrial 
products.  In  this  industry,  detergency  and  wetting  character¬ 
istics  of  prcxlucts  are  of  particular  importance.  Detergency  is 
essential  for  degumming.  desizing,  scouring  and  washing  opera- 
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tions;  wetting  cnntribtites  to  dye  levelling,  bleaching. 


mercerizing, 


etc. 

For  general  washing,  scouring  and  bnishing  operations  almost 
any  type  of  detergent  is  satisfactory.  For  carbonizing  wool,  mer¬ 
cerizing  cotton,  vat  and  acid  dyeing,  compounds  stable  in  strong 
acid  and  alkali  are  required.  Bleaching  processes  require  agents 
resistant  to  the  specific  chemicals  enqiloyed  and  the  choice  de¬ 


pends  on  whether  that  is  a  dichromate,  peroxide,  or  other  reagent. 
Kier  lioiling,  stripping,  felting,  backwashing  and  fulling  are 
other  specialized  procedures  in  textile  processing  which  require 
specific  agents.  Specific  formulations  are  marketed  as  penetrants 
for  yarn  conditioning,  wool  oil  removers,  acid  dye  assistants, 
cationic  lubricants,  etc. 

Detergency,  compatibility  with  alkaline  builders,  and  stability 
in  storage  are  requisite  projicrties  for  laundry  and  household 
cleaning  conqiounds.  In  wire  pickling  baths,  and  electroplating 
processes,  the  synthetic’s  chief  function  is  to  lo\ver  the  surface 
tension  so  that  absolute  contact  can  be  made  between  the  metal 
and  the  electrolyte.  Usually  an  acid  resistant  compound  is  spe- 
('ified. 

Numerous  other  uses,  where  the  wetting-out  action  is  the  im- 
])ortant  requisite,  can  be  cited.  Filter  cloths,  for  instance,  are 
wetted  out  with  a  synthetic,  whereby  initial  back  pressure  is  re¬ 
duced.  Tn  certain  food  preparations  a  small  percentage  of  edible 
wetting  agent  speeds  up  manufacturing  operations. 

Tn  the  tanning  of  leather,  synthetics  facilitate  fat  lic[uoring, 
dyeing,  deliming  and  degreasing.  Papermakers  employ  deter¬ 
gents  for  de-inking,  felt  cleaning  and  pulping.  A  growing  mar¬ 
ket,  and  one  receiving  special  attention  at  present,  is  the  formu¬ 
lation  of  insecticides.  Idere  a  number  of  agents  are  used  to  emul¬ 
sify  toxicants,  and  as  wetting  agents  to  improve  field  apidications. 

The  cpiaternary  ammonium  salts,  which  rank  high  as  fungi- 
( ides  and  germicides  and  in  addition  possess  wetting  and  emul¬ 
sifying  qualities,  are  used  extensively  in  the  dairy  industry  and, 
of  course,  for  general  sanitizing  in  restaurants,  etc.  Anionic  de¬ 
tergents  have  some  similar  projierties  and  inhibit  mold  growths. 

Tn  any  case,  it  is  abundantly  clear  that  these  newer  compounds 
ha\e  become  well  established  in  a  variety  of  fields. 
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Future  Outlook 

JT  IS  not  anticipated  tliat  the  next  few  years  will  he  marked  by 
the  introduction  of  many  new  compounds;  the  main  develop¬ 
ments,  rather,  will  he  in  the  field  of  use.  Most  of  the  progress 
tan  he  expected  to  grow  out  of  chemical  engineering  advances, 
too,  lathei  than  out  of  pure  research.  Manufacturing  operations 
will  he  extended,  no  doubt,  as  early  patents  lapse. 

Where  wetting,  emulsifying  and  wa.shing  action  is  required 
in  acid  solutions  below  ])H  6.  synthetic  detergents  cannot  be 
disj)laced  by  soaj).  This  is  not  business  lost  bv  soaps  except  in 
those  cases  where  the  same  thing  could  he  done  at  an  alkaline 
])I1.  Certain  phases  of  textile  treatment,  leather  tanning  and 
electroi)lating  and  pickling  baths,  etc.,  are  examples. 

Synthetics  will  always  he  useful  where  lime  |)recipitation  in 
rinsing  is  extremely  undesirable  or  where  the  type  of  soil  requires 
an  unusual  detergent  such  as  an  “invert  .soap.”  In  these  cases, 
however,  the  synthetic  must  be  selected  with  care  to  be  sure  it 
performs  correctly  under  the  s])ecified  conditions.  In  this  con¬ 
nection  it  may  be  well  to  point  out  that  recent  war  conditions 
hampered  synthetic  manufacturers  as  well  as  soap  makers,  and 
many  products  of  inferior  grade  were  placed  on  the  market  due 
to  lack  of  proper  raw  materials. 

“Synthetic  detergents”  no  doubt  have  found  a  permanent  place 
in  the  consumer  market  because  of  their  unicjue  characteristics 
in  solving  certain  special  problems.  Unfortunately  the  state  of 
llux  in  this  field  has  ])robably  caused  many  good  wetting  agents 
to  be  misclassed  as  detergents.  These  will  be  relegated  to  their 
proper  j)lace  with  time.  Probably  also,  many  special  wetting  and 
detergent  prf)blems  now  considered  a  job  for  synthetics  could  be 
handled  better  and  more  cheaply  with  an  ordinary  specialized  soap. 


Advice  lo  Small  Soap  Makers 


OK  the  small  soapmaker  who  contemplates  entering  this  held. 


^  the  following  remarks  may  be  helpful.  In  the  first  place, 
advice  should  be  sought  from  competent  persons  trained  in  this 
field;  the  fast  moving  develojiments  in  both  market  and  raw 
material  sujiply  make  this  step  essential  for  any  plan  of  action. 
Secondly,  moderate  capital  outlay  is  necessary.  As  already  men- 
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licMU-a,  llic  simpler  operations  of  sni foliation  and  esten6cation  are 
nsnally  employed  by  the  small  soapmaker ;  and  mamifactiirers 
are  l)a-omin«'  more  and  more  interested  in  providing:  raw  ma¬ 
terials  for  this  pnrpose.  Tbe  alkyl  aryl  hydrocarbons  may  be 
pnrcbased  from  a  number  of  prime  mamifactiirers  for  snlfona- 
tion.  Allbonpdi  short  chain  alkyl  componnds  may  be  combined 
readily  with  beavv  aromat'c  componnds.  such  as  naptbtbalenc, 
to  yield  sncb  prodncts  as  bntyl  naphthalene,  etc.,  these  compnnnds 
arc  ill  general  better  wettiiij.*'  aj^eiits  than  detei  g’ents. 

Leii^theiiinin"  the  alkyl  chain  and  rediiciiii’  the  size  of  the 
aromatic  nucleus,  increases  detergency.  However,  such  an  ap¬ 
proach  also  increases  the  difficulty  of  alkylation.  Conse(|uently, 
such  products  as  ('odecyl  henzene.  etc.,  are  prepared  best  by  larg^e 
companies  specializing  in  petroleum  jiroducts.  I  hese  much 
sought  after  jiroducts.  which  are  difficult  to  prepare,  are  also  easy 


to  destroy,  so  that  sulfonation  of  them  often  becomes  a  most 
difficult  jiroblem.  hor  example,  monyl  najihthalene  may  be  sul- 
fonated  a.t  room  temperature  with  ^5  jier  cent  sulfuric  acid; 
dodecvl  benzene,  however.  re<|uires  20  per  cent  oleum  with  tem¬ 
perature  maintained  under  10°C.  during  the  entire  operation. 
Thus,  sulfonation  operations  must  he  tailored  to  the  compound 
being  handled,  with  the  better  types  re(|uiring  the  most  sjiecial- 
ized  efjuipment. 


'Pile  normal  e(|uipment  for  sulfonation  consists  of  feed  tanks 
for  the  alkane  and  acid,  a  glass  lined  or  stainless  steel  jacketed 
mixing  kettle  with  cover  and  agitating  device,  and  a  neutralizing 
jacketed  drop  kettle,  also  e(|uipped  with  means  of  agitation.  Tn 
operation,  the  alkane  is  ])umped  to  the  kettle,  and  the  acid  added 
during  vigorous  agitation.  Trine  or  some  other  refrigerant  is 
passed  through  the  jacket  for  temperature  control.  LTually  about 
three  moles  of  acid  are  used  per  mole  of  alkane.  A  typical  o])era- 
tion.  with  nonvl  naphthalene  as  the  alkane,  is  as  follows; 

.\dd  254  lbs.  of  alkane  (Mol.  wt.  254)  to  the  reactor.  .\dd 
4S0  lbs.  of  O51A  per  cent  sulfuric  acid  while  mixing.  Little  heat 
is  evolved  in  this  operation.  Heat  to  120° IT- 170° IT.  and  stir 
for  one  hour.  A  sample  of  the  sulfonate  added  to  water  should 
show  complete  solubdity  if  the  reaction  is  complete.  Open  optlet 
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valve  from  reactor  to  neutralizer  and  run  the  contents  slowly,  to 
avoid  local  overheatin^G  into  1336  lbs.  of  a  25  per  cent  caustic 
alkali  solution,  maintaining:  the  tem])erature  below  170°F.  at  all 
times.  The  product  is  completely  neutralized  hy  adding  acid  or 
alkali  until  the  pTl  is  between  6.5  to  7.0.  In  practice,  the  end 
point  is  easily  noted  by  observing:  the  chang-e  in  color  and  vis¬ 
cosity  of  the  mixture.  I  his  slurry  is  then  pnmjied  to  drum  driers, 
or  it  may  be  passed  through  a  regular  sjiray  drying  soap  tower 
with  projicr  modifications.  Water  may  be  added  to  the  slurry 
to  produce  the  projier  consistency  for  the  drum  drier  or  nozzles. 
This  can  be  determined  only  by  actual  test  runs.  The  powder 
or  flake  will  average  55  per  cent  active  on  the  above  formulation. 
This  may  he  modified  by  either  increasing  the  ratio  of  acid  to 
alkane  or  by  adding  .sodium  sulphate  to  a  crutcher  before  pass¬ 
ing  to  the  tower.  The  use  of  a  crutcher  in  the  line  is  very  useful, 
as  it  gives  the  soapmaker  an  opportunity  to  blend  fillers  and  other 
fortifying  agents  into  the  mixture  to  ])roduce  various  type  prod¬ 
ucts.  A  few  examples  will  illustrate  this  point. 

For  light  dutv  cleansers  used  in  dishwashing  and  laundering 
of  delicate  fabrics,  the  dried  alkyl  aryl  sulfonate  slurry,  pro¬ 
duced  bv  the  above  method,  plus  sodium  sulfate  is  used  com- 
monlv.  The  latter  is  neutral  and  mild  on  hands  and  materials. 
For  laundry  purposes,  however,  detergency  with  this  product  is 
not  adequat".  particularly  on  cottons.  Therefore,  the  addition 
of  a  soil  suspending  agent  and  foam  stabilizer  is  necessary.  .Ap- 
])roximateb-  5  per  cent  sodium  carboxy  methyl  cellulose  on  the 
basis  of  per  cent  active  alkyl  aryl  is  an  advantage.  The  use  of 
non-iomcs  as  a  detergent  aid  must  not  be  overlooked ,  data  pre¬ 
sented  bv  Tbirker  [Non-ionic  Detergents,  Soa/y  &  Sanitary  Chem¬ 
icals  XXJy  No.  .  r.  46-48.  65  (  1<^48)1  .shows  that  their  addition 
to  the  extent  of  18  i)er  cent  of  the  alkyl  aryl  .sulfonates  greatly 
increases  the  detergent  properties  of  the  latter. 

Continuous  sulfonation  methods  are  available  for  the  above 
operations  and  are  recommended  in  the  case  of  the  more  fragile 
compounds,  where  high  acid  strengths  and  low  temperatures  are 
necessary.  In  general,  the  oiuipment  consists  of  proportioning 
pumps.  h'’gh  speed  enclosed  mixers,  working  with  or  without 
Iiressnre.  and  properly  designed  heat  exchangers.  Neutrahza- 
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tion  may.  or  may  not.  he  contimioiis.  as  desired.  Capital  expen¬ 
diture  is  greater  for  a  contiimons  process. 

Jn  the  snl foliation  of  alkyl  aryl  compounds  it  is  to  be  noted 
that  some  are  very  sensitive  to  discoloration  by  iron,  and  that 
factor  must  be  carefully  considered  in  purchase  of  raw  materials 
and  the  type  of  equipment  used.  Nonyl  naphthalene,  for  example, 
discolors  when  the  iron  pick  up  exceeds  25  ppm.  A  glass  lined 
reactor  is  recommended.  Wdth  higher  acid  strengths,  such  as  20 
per  cent  oleum,  the  acid  is  always  so  concentrated  that  stainless 
steel  is  satisfactory.  Bleaching  materials,  such  as  sodium  hydro¬ 
sulfite,  may  be  used  on  the  slurry  to  lighten  the  color  of  the 
product,  much  hydrosulfite  is  used  in  the  soap  kettle  for  the 
same  purpose.  Tower  drying  operations  should  be  conducted  in 
a  stainless  steel  tower,  or  at  least  have  a  stainless  section  just 
helow  the  spray  nozzles.  This  is  recommended,  since  the  moist 
.sodium  sulfate  in  the  slurry  has  a  tendency  to  rust  ordinary  steel 
and  iron,  with  sub.sequent  discoloration  and  contamination  of  the 
product.  1  his  factor  must  be  Cf)nsidered  where  a  soaper  is  con¬ 
templating  use  of  his  soap  tower  for  synthetics, 

1  he  higher  alcohols  are  less  available  for  moderately  sized 
installation  at  the  present  time,  although  they  may  be  sulfonated 
without  undue  difficulty,  usually  under  slight  pressure.  To  con¬ 
vert  fatty  acids  or  oils  to  alcohols  reipiires  not  only  expensive 
<md  complicated  equipment  but  also  licensing  arrang'ements  on 
existing  patents.  Two  main  processes  are  in  general  use:  the 


distillation  of  sperm  oil  to  yield  cetyl  alcohol.  Still  a  fourth  possi- 
iMlity  is  the  synthesis  of  alcoliols  front  hydrocarbons  hy  the 
•.selter-Tropselt  method.  As  far  as  is  known  at  present',  this 
nst  method  has  not  been  utilized  commercially  for  the  produc- 
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the  sill  foliation  of  the  all 
tioii  for  each  a])]ilicatioii. 


tioii  for  each  a])]ilicatioii. 


'  - i . .  LfciiiiKjiie,  inev  do  otter 

certain  industrial  hazards  which  do  not  fit  well  with  normal  soan 


of  other  synthetics  would  have  only  an  academic  interest  to  the 
so.ipmaker  and  such  ])rodncts  are,  therefore,  not  further  discussed 


here. 


Maiuifaotiire  of  Products 


HE  com])onndini4-  of  synthetics  is  relatively  new,  hnt  the  ijen- 


eral  principles  involved  are  similar  in  the  main  to  those  used 
in  compounding-  soap  powders.  By  far  the  largest  hulk  of  the 
retail  business,  at  present,  is  in  this  latter  field,  and  develojimenl 
has  taken  place  in  the  directions  discussed  below. 


Li|;ht  Duty  Deterjjeiits 


SHALL V  this  is  a  30  to  40  per  cent  active  synthetic  detergent 


^  plus  sodium  sulfate,  a  builder  added  either  as  a  diluent  at  the 
crutcher  in  the  form  of  Glauber’s  salt  or  anhydrous  sulfate,  or 
formed  in  the  sulfonation  pnKess.  There  is  always  .some  sulfate 
present  in  sulfonation,  so  that  whether  or  not  excess  acid  and 
caustic  are  used,  or  dry  salt  is  added,  depends  on  the  relative  jirices 
of  these  materials  during  the  time  of  manufacture.  Such  a  prod¬ 
uct,  with  alkyl  aryl  sulfonates  or  alcohol  sulfates,  is  dry,  free 
flowing,  easy  on  the  hands  and  rinses  well.  The  sodium  sulfate 
improves  detergency,  .so  that  it  must  lie  looked  upon  as  a  builder. 
Sodium  chloride  is  also  used  as  a  builder  for  the  same  purpose, 
hut  its  u.se  is  confined  to  certain  amide  type  detergents  such  as 
the  ^Tgepons’’  which  respond  better  to  this  salt  than  to  sodium 
sulfate. 

There  are  many  pr(Klucts  on  the  market  available  for  packaging 
which  conform  to  the  above  sjiecifications,  so  that  the  decision 
as  to  whether  or  not  to  sulfonate  is  an  economic  one.  In  special 
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caees,  the  sulfonated  slurry  may  be  purchased  crutc 
blown  In  other  cases  a  high  active  powder  or  solid  may  p 
chased  and  mixed  or  crutched  down  to  30  to  40  per  cent  active 

(letcM'g’cnt  and  lilown  or  ground. 


L 


Heavy  Duty  Cleansers 

IGUd'  duty  detergents  cannot  handle  heavily  soiled  cottons 
and  are  not  suited  to  general  laundry  work ;  a  more  adequate 
detergent  is  needed.  Just  as  heavy  duty  soap  powders  are  built 
with  phosphates,  silicates  and  carbonates,  so  also  may  the  syn¬ 
thetic  detergents  he  built.  A  typical  formula  is  given  below. 


Alkyl  Aryl  Sulfonate 

20% 

Carboxy  methyl  cellulose  (CMC) 

1% 

Tetrasodium  pyrophosphate 

14% 

Sodium  sulfate 

55% 

\V  ater 

10% 

100% 

The  active  detergent  has  been  cut  in  half  and  fortified  with 
tetrasodium  pyrophosphate.  Carboxy  methyl  cellulose  has  been 
added  to  the  extent  of  5  per  cent  of  the  active  ingredient.  A 
better  ratio  would  be  8  per  cent.  This  material  adds  to  foam 
stability  and  dirt  suspending  power  and  may  almost  be  considered 
an  essential  ingredient  when  synthetics  are  employed  for  this 
duty.  The  sodium  sulfate  content  remains  about  the  same.  Soda 
ash,  sodium  silicate  and  the  other  phosphates  may  also  be  used. 
At  present,  sodium  tripoly  and  tetrapolyphosphates  are  in  popular 
demand,  because  of  their  superior  sequestering  effect  on  lime 
soaps  in  hard  water. 

Mixed  Detergent  Powders 

^HERE  are  considerable  differences  in  actual  detergent  power 
between  detergents  of  different  types,  as  has  already  been 
pointed  out.  Some  types  are  hard  to  dry,  others  are  hydroscopic. 
The  balancing  of  a  formula  therefore  requires  some  study.  Non- 
ionic  detergents  are  recommended  for  automatic  laundries,  be¬ 
cause  of  their  non-foaming  properties.  They  are  chiefly  poly- 
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oxythylene  condensation  products  of  fatty  acids,  rosin,  acids  or 
alkyl  aroniaDcs  such  as  the  dianiylphenols,  etc.  These  products 
are  mostly  liquid  and  can  be  packaged  only  with  large  amounts 
of  dry  salts,  such  as  the  carbonates  and  phosphates.  Kv’en  then 
they  are  not  free  flowing.  An  example  would  be: 


Non-ionic  liquid  synthetic  detergent 

18% 

Water 

10% 

1  etrasodium  pyroj)hosphate 

40% 

Sodium  carbonate 

20% 

Sodium  sulfate  (anhydrous) 

12% 

100% 

The  use  of  non-ionics  added  in  small  amounts  to  anionic  syn¬ 
thetics,  such  as  the  alkyl  aryl  sulfonates  has  been  shown  to  en¬ 
hance  detergency  greatly.  [(1)  (Non-Ionic  Detergents),  Soafy 
&  Sanitary  Chemicals  XXIV  No.  6,  46-48,  65,  ( 1948)]  Possibly, 
the  future  of  such  products  lies  in  this  field.  A  typical  formula 
follows : 


Alkyl  aryl  sulfonate 

20% 

Non-ionic  detergent 

5% 

Carboxy  methyl  cellulose 

1% 

Sodium  tripoly  phosphate 

20% 

Sodium  sulfate 

54% 

100% 

Powders  represent  only  one  outlet  for  synthetics.  Many  other 
forms  are  available  and  new  ones  are  constantly  appearing  on 
the  market.  The  following  are  most  familiar  to  the  consumer: 

Shampoos — Very  popular.  Water  solutions  of  detergents  plus 
thickeners,  conditioners,  etc.  A  typical  formula  follows: 


Triethanolamine  lauryl  sulfate  30% 

Solution  of  methocel  (2%  in  water)  50% 

Propylene  glycol  2% 

Potassium  or  other  stearate 
Water 

Perfume  and  color  extra 


100% 
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— Usually  containing  about  20  per  cent  synthet 
fillers  and  binders. 


Control  samples  of  soap  are  withdrawn  from  the  kettle  for  laboratory  analysis. 


CHAPTER  VIII 


PROCESS  AND  ANALYTICAL  CONTROL  METHODS 


Perhaps  there  is  no  more  important  phase  of  soap  making 
than  the  technical  control  necessary  to  insure  the  quality 
and  uniformity  of  the  finished  product,  to  insure  the  qual¬ 
ity  of  the  raw  materials  entering  the  factory  and  to  obtain  max¬ 
imum  efficiency  in  processing  methods.  Analysis  of  samples  is 
only  one  part  of  this  operation.  Just  as  inq)ortant  is  the  knowl¬ 
edge  of  where  and  when  to  take  samples,  what  analyses  to  run, 
and  how  the  results  should  be  interpreted.  I  o  lay  down  any 
rigid  procedure  for  these  operations  would  be  very  unsatisfac¬ 
tory.  The  best  that  can  be  done  is  to  outline  generally  accepted 
practices  and  principles  which  can  be  tailored  to  suit  individual 


needs. 


Raw  Materials 


ENERALLV  speaking,  all  raw  materials  entering  a  plant 


should  be  tested  in  some  way.  Sometimes  a  visual  test  is  all 
that  is  necessary,  but  in  each  case  the  responsibility  for  the  test 
should  be  clearly  defined  in  the  organization.  Material  coming 
from  a  new  source  should  l)e  given  a  more  thorough  examination 
than  that  which  has  come  through  regular  channels  of  proved 
satisfaction.  Some  companies  go  so  far  as  to  permit  purchases  of 
certain  items  only  from  firms  on  an  approved  list,  prepared  after 
an  extensive  examination  of  their  products.  This  practice  is  not 
recommended,  but  is  u.sed  here  as  an  illustration  of  the  impor¬ 
tance  placed  on  this  phase  of  the  subject.  To  make  a  purchase,  it 


is  also  necessary  to  specify  just  what  is  wanted.  Very  often,  it  is 
this  lack  of  understanding  which  causes  confusion  leading  to  all 
kinds  of  trouble  including  lawsuits.  For  example,  in  the  purchase 
of  caustic  soda,  one  soa[)  manufacturer  desired  a  copper  free 
product.  Another  manufacturer  did  not  mind  the  presence  of  a 
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few  parts  per  million  of  copper.  The  result  was  that  the  caustic 
su]>plier,  who  handled  hoth  accounts,  ohli^in^lv  shipped  caustic 
to  one  soaper  from  No.  1  plant  concentratins^  in  iron  evaporators 
and  to  the  other  from  his  No.  2  plant,  where  monel  evaporators 
were  installed.  Two  points  may  he  learned  from  this  example; 
it  indicates  the  necessity  for  clear  cut  specifications,  and  the  will¬ 
ingness  of  most  suj)pliers  to  co-operate. 

Often  of  course,  the  purchaser  does  not  know  exactly  what  he 
wants.  In  that  case  he  can  ask  for  a  sample,  examine  it  for  suit¬ 
ability,  and  then  order  on  the  basis  of  duplication.  This  is  a  most 
common  way  of  purchase.  It  has  the  fault,  however,  of  requiring 
a  new  sample  from  each  new  supplier.  Perhaps  a  better  policy  is 
to  ask  the  supplier  for  his  specification  and  adopt  it  in  whole  or 
part  as  a  standard  for  further  purchase.  number  of  years  ago. 
when  tetra  sodium  pyrophosphate  first  came  on  the  market,  a 
large  company,  where  the  policy  was  followed  of  never  buying 
material  except  on  their  own  specification,  was  put  in  this  posi¬ 
tion.  They  solved  the  problem  by  asking  the  two  major  suppliers 
of  this  chemical  to  set  up  a  specification  for  them  that  they  could 
both  meet.  They  did,  and  the  result  is  given  below: 


Tetra  SocHiim  Pyrophosphate 


P2O5 

Na4P207 

.Sodium  Sulfate 

Sodium  Chloride 

.Sodium  Carbonate 

Orthophosphate 

Loss  on  ignition 

AS2O.3 

Lead 

Color 

I'ineness  ^>0% 


52.50%  (Min.) 
Q8.15%  (Min.) 
0..50%  (Max.) 
0.15%  (Max.) 
0.20%  (Max.) 
0.50%  (Max.) 
0.50%  (Max.) 

1.4  PPM  (Max.) 

2.5  PPM  (Max.) 
white 

thru  100  mesh  screen 
retained  on  20  mesh 


none 


It  is  always  well  lo  have  at  least  two  or  more  sitppliers  for  each 
type  of  raw  material  used.  The  cotupetitive  spirit  thus  aroused, 
combined  with  a  rigid  set  of  specifications,  has  often  proved  the 
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necessary  incentive  for  a  producer  to  improve  his  product.  In  one 
particular  case,  it  led  to  an  improved  type  of  carbon  black  for 
jrlycerine  bleaching,  which  is  now  a  standard  m  the  trade.  In 
another  case,  a  soaper  regularly  received  a  salt  far  superior  m 
purity  to  what  could  he  purchased  in  a  store  at  ten  to  twenty  times 

the  price. 

Following  the  purchase  on  specification,  it  becomes  necessary 
to  check  receipts  for  conformity.  As  an  illustration,  assume  the 
purchase  was  made  on  tetra  sodium  pyrophosphate  to  the  sjieci 
fication  given  above.  The  shipment  would  be  sampled  m  the 
orthodox  way  and  comjiletely  checked  item  for  item  for  conform¬ 
ity.  Subsequent  shijiments  would  then  be  accepted  from  the 
same  supplier  with  only  a  basic  analysis,  such  as  per  cent  PuO.^. 
loss  on  ignition  and  color ;  spot  sample  would  be  given  a  complete 
analysis.  Other  selective  tests  on  some  soajiers’  supplies  follow  : 

Oils  and  Fats 

'l  liese  arc  purchased  hv  grades  set  up  in  the  trade  and  listed 
previously  in  the  chapter  on  raw  materials.  The  material  is 
sampled  and  held  in  the  drum  or  car  until  the  laboratory  has 
completed  the  basic  tests.  Tallow  is  checked  for  moisture,  im¬ 
purity  and  unsaponifiable  matter,  abbreviated  in  the  trade  as 
MTU.  This  grou])  of  tests  is  usecf  by  the  accounting  department 
as  a  basis  for  weight  settlement.  The  tallow  is  also  tested  for 
color,  free  fatty  acid  and  titer,  which  tests  are  the  basis  of  quality 
settlement.  If  it  conforms  to  the  grade  in  (piestion.  a  laboratorv 
release  is  given  and  the  lot  is  melted  out.  If,  however,  there  is 
.a  que.stion  of  quality,  then  an  official  sample  is  taken.  The  new 
sample  is  divided  usually  in  triplicate:  one  is  sent  to  the  supplier, 
one  retained  for  check  analysis  and  the  third  retained  by  the 
sampler  to  be  used  in  case  of  arbitration.  The  car  may  or  mav 
not  be  unloaded  at  this  point,  depending  on  the  seriousness  of  the 
defect.  In  a  serious  case,  the  car  is  held  until  an  understanding 
is  reached  between  suj)plier  and  purchaser.  This  procedure  gen¬ 
erally  applies  to  all  purchases. 

Caustic  Soda  (Li<|uid) 

I  he  evaluation  of  caustic  soda  is  determined  by  its  Baume 
reading,  free  Na^O  content,  total  Na^O  content  and  PPM  of  Fe. 
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Salt 

Selective  tests  on  salt  include  the  determination  of  per  cent 
XaCl,  moisture  content — and,  occasionally,  the  per  cent  Ca  and 
Mg  present  as  chlorides. 

Sodium  Silicate  (Liquid) 

Sodium  Silicate  tests  include  the  Raume  reading  and  occasion¬ 
ally,  the  determination  of  the  per  cent  Na^O,  per  cent  Si02  and 
ratio  of  Na20  to  Si02. 

Soda  Ash 

Density,  moisture  content  and  possibly  per  cent  Na2r0.s  deter¬ 
minations  are  made  on  soda  ash  samples. 

Phosphates 

Tn  the  analysis  of  phosphate  samjdes,  tests  include  determina¬ 
tions  of  moisture  content,  P-jO,-.  content  and,  occasionally,  the 
per  cent  sulphates,  chlorides,  orthojihosphates,  etc. 


Rosin 

Rosin  is  selected  by  its  color.grade. 

Foots 

Total  1^'attv  Acid  (T.F.A.)  determinations  are  made  on  foot 
samples. 

Miscellaneous  Products 

Of  less  importance  are  many  other  raw  materials  used  in  the 
soap  plant,  however,  the  principles  illustrated  above  should  give 
some  indication  as  to  the  type  of  control  to  he  exercised.  Some 
companies  run  daily  tests  for  moisture  and  ash  on  all  coal  re¬ 
ceived  with  a  complete  analysis  once  a  month:  others,  of  similar 
size,  have  sporadic  samples  taken  and  checked  only  for  moisture. 

Perfumes 

Perfumes  are  bought  in  such  a  variety  of  ways  and  quantities 
that,  in  general,  soapcrs  put  themselves  in  the  hands  of  their 
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suppliers.  Specifications  are  available  for  all  these  compounds, 
and  an  occasional  check,  with  the  assistance  of  an  outside  analy¬ 
tical  laboratory,  may  be  in  order  where  the  quantity  involved 
warrants  the  expense.  A  specification  for  Ceylon  Citronella  oil, 
for  example,  reads  as  follows : 

Cilroiiella  Oil  (Ceylon) 

1.  Specific  Gravity  at  15°C.,  0.898  to  0.920. 

2.  Refractive  index  at  20°C.,  1.479  to  1.494. 

3.  Rotation,  -7°  to  -22°  (usually  -10°  to  -15  ). 

4.  Acetylisable  content  (as  geraniol),  not  less  than  50.0 
per  cent. 

5.  Citronellal  by  the  hydroxylaniine  method,  usually  9  to  12 
per  cent.  (A  high  citronellal  content  may  indicate  that 
citronellal  has  been  added  to  bring  up  the  amount  of  ger- 
aniol.) 

6.  Soluble  in  1  to  10  volumes  80  per  cent  alcohol. 

7.  Must  be  natural,  pure  oil  of  good  odor. 

To  summarize,  raw  materials  specifications  and  analyses  serve 
three  main  purposes:  (1)  as  a  basis  of  payment,  (2)  to  maintain 
and  improve  the  standards  of  quality  and  (3)  to  assist  the  pro¬ 
duction  department  in  their  use. 

Packaging  Materials 

^T^OO  infrequently,  the  packaging  of  materials  is  not  treated 
in  any  systematic  way,  with  resultant  difficulties.  Off  quality 
materials  may  result  and  be  accepted,  producing  very  unfavorable 
results  on  the  retail  shelf;  furthermore,  unless  specifications  are 
met,  the  materials  will  not  operate  properly  in  the  machines  caus¬ 
ing  delay  and  increasing  manufacturing  costs. 


Cartons 

EiXaiTiine  the  character  of  the  board  used  and  coinpa.re  with 
the  standard  set  aside.  Check  the  size,  printing  of  text,  registra¬ 
tion  and  color.  The  color  should  not  bleed  if  a  2  per  cent  alkaline 
solution  is  run  down  the  surface;  this  is  necessary  in  case  of 
dampness  in  storage.  It  should  stand  10  hours  in  a  standard  fad- 
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o-nieter  test  without  fading.  Some  soapers  go  so  far  as  to  keep 
colored  metal  strips  as  standards  for  comparison.  It  is  desirable 
to  have  a  board  which  will  bend  reasonably  without  cracking, 
since  this  produces  an  unsightly  edge  after  the  carton  is  made  up! 
particularly  on  a  dark  colored  background.  A  good  board  can 
be  bent  back  on  itself  without  showing  a  crack. 

Containers 

Check  for  printing,  size,  completeness  of  glue-up  along  side, 
etc.  Alullen  tests  for  strength  are  usually  run  by  the  maker  and 
need  only  an  occasional  check,  if  any.  The  Mullen  test  requires 
a  special  piece  of  equipment  and  takes  but  a  few  seconds  time. 
Samples  requiring  such  tests  are  best  sent  to  regular  analytical 
laboratories  equipped  for  such  work. 

Wrapping 

Check  for  size,  color,  staining,  resilience  of  the  stiffener  and 
other  points  which  might  be  a  source  of  difficulties.  Wrapping 
materials  usually  are  purchased  so  irregularly  that  months  may 
elapse  between  date  of  receipt  and  use.  A  prompt  routine  check, 
visual  or  otherwise,  may  save  considerable  embarrassment  later 
on.  These  materials  often  are  deceptive  in  their  simplicity.  For 
example,  a  glassine  wrapper  for  a  toilet  bar  was  found  in  one 
instance  to  be  the  cause  of  end  bar  discoloration.  It  contained 
minute  traces  of  sodium  sulphite  which  reacted  with  one  of  the 
ingredients  of  the  perfume. 

Process  Control  Specifications 

OFTEN,  raw  material  specifications  overlap  those  of  process 
control,  for  example,  the  titer,  FFA  and  color  of  a  tallow 
may  determine  the  grade  for  both  purchase  and  product  use. 
If  it  is  to  be  refined  and  bleached,  however,  further  tests  and 
analyses  are  necessary  to  provide  the  department  concerned  with 
the  necessary  knowledge  for  efficient  handling.  These  tests  con¬ 
sist  usually  of  a  laboratory  bleach  and/or  a  refining  test  on  a 
miniature  scale,  resembling  as  closely  as  possible  the  plant  pro¬ 
cedure.  Again,  the  test  may  have  little  relation  to  the  original 
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raw  materials  but  be  a  check  on  handling  efficiencies,  such  as  the 
total  fatty  acid  on  a  crutched  soap,  or  the  pH  of  a  treated  lye- 
Process  control  specifications,  therefore,  set  up  intermediate 
standards  of  quality  at  strategic  points  along  the  line  of  produc¬ 
tion  usually  correlated  with  plant  accounting.  They  have  no  check 
on  the  total  flow  of  materials,  but  restrict  its  flow,  just  as  the 
diameter  of  a  wire  restricts  the  flow  of  current  through  it;  the 
production  manager  may  be  thought  of  as  the  voltage  legulatoi. 
A  few  typical  examples  of  such  process  controls  are  given 

below  : 

Kettle  House 

(1  )  Alkalinity  of  lyes  (frequently  reported  as  Na^O). 

L  stially  run  by  the  soap  boiler  for  his  own  information. 
(2)  Stock  color  of  raw  materials  entering  the  kettles. 

Usuallv  run  by  the  laboratory  on  supply  tanks  and  OK’d 
before  pumping. 

(2)  The  finished  soap  in  the  kettle  is  checked  for  free  alkali, 
salt,  glycerine,  titer  and  total  fatty  acids.  The  first  three 
are  a  check  on  the  efficiency  of  boiling  operations:  the 
titer  is  a  check  on  the  efficiency  of  blending  the  oils;  and 
the  TFA  and  glycerine  tests  are  for  accounting  purposes 
in  determining  yields. 

Crutcliiiig  Dept. 

( 1 )  Finished  crutched  samples  are  checked  periodically  for 
total  fatty  acids.  Results  of  tests  are  the  basis  for  quality 
and  accounting  control. 

(2)  Cold  made  and  superfatted  soaps. 

The  alkalinity  of  caustic  soda  for  saponification  is  checked 
of  each  batch. 

The  saponification  value  is  determined  on  raw  material  in 
storage  tanks. 

Superfat  determinations  arc  made  on  each  crutcher,  or 
composite,  at  least  twice  a  day  when  running. 

Soap  Drying  Dept. 

The  moisture  contents  is  checked  hourly. 
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Powder  Dept. 

A  Total  Fatty  Acid  and  screen  test  is  determined  daily  on  each 
product  for  quality  and  accountino^  control ;  hourly  density  tests 
are  made  for  packag^ing'  control.  A  complete  analysis,  which  in¬ 
cludes  the  detei  minations  mentioned  above  ]>lus  tests  on  any 
builders  present,  is  made  weekly. 

Toilet  Soap  Dept. 

Flakes — moisture  determinations  are  made  for  blending  oper¬ 
ations. 

Bars — checked  periodically  for  Total  Fatty  Acid  content  for 
accounting  purposes ;  rub  down  tests  are  made  to  measure  mill¬ 
ing  efficiency. 

Glycerine  Dept. 

Lyes 

Glycerine  and  Baume  determinations  are  made  on  all  batches 
of  lye  transferred  from  the  Kettle  House;  these  tests  are  used  for 
accounting  purpojes  and  Kettle  House  control.  phT  tests  are 
made  on  intermediate  batches  of  lye  for  process  control. 

Crude  Glycerine 

Glycerine  determinations  are  made  on  each  hatch  of  crude 
glycerine  dropped  from  the  evaporators. 

Ash  determinations  are  made  periodically. 

Alkalinity  of  sample  is  checked. 

Total  and  organic  residue  tests  are  made  periodically  for  sale, 
control  and  accounting  purposes. 

C.P,  and  Dynamite  Glycerine 

Specific  gravity  and  color  tests  are  made  on  each  batch  of 
material. 

Periodically,  a  comj)osite  is  checked  for  specific  gravity,  reduc¬ 
ing  agents,  fatty  acid  and  esters,  chlorides,  sul])hates.  hea\} 
metals,  ar.senic  (ppm),  etc. 

These  tests  are  used  as  the  basis  for  quality  and  sales  contrcd. 

Control  tests  have  a  habit  of  multiplying  themselves  so  that 
they  become  top  heavy,  khe  above  list  probably  represents  a 
minimum  under  production  conditions  of  ten  tons  per  day  per 
department.  ^  . . . 
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Finished  Product  Specifications 

INISIIED  product  specifications  represent  the  final  product 
put  on  the  market  and,  for  the  most  part,  are  represented  by 
the  complete  periodic  analysis  made  on  process  control  samples. 
For  example,  in  spray  drying  soap  powder,  the  composite  from 
the  hourly  gravity  control  samples  represents  the  finished  prod¬ 
uct.  The  complete  analysis  also  provides  control  for  the  depart¬ 
ment.  For  example,  let  a  weekly  composite  on  crude  glycerine 
analyse  1.98  per  cent  organic  residue;  this  value  is  within  the 
limits  acceptable  for  sale,  but  represents  a  high  level  and  indicates 
to  the  operator  that  his  treatment  of  the  lyes  needs  an  overhaul. 

In  a  recent  case  before  the  Supreme  Court  of  New  York 
[Seidman  versus  Blum,  Part  13,  Sept.  23-28  (1948)]  the  evi¬ 
dence  showed  that  a  shampoo  product  was  placed  on  the  market 
without  adequate  testing.  In  fact,  as  far  as  could  be  learned, 
it  had  never  been  tried  as  a  shampoo,  by  the  principles.  The 
shampoo  was  a  fair  product  but  was  not  good  enough  to  match 
competition.  The  result  was  that  after  about  six  or  eight  months 
sale,  the  product  started  to  come  back  in  such  quantities  that 
bankruptcy  resulted.  Two  cardinal  points  are  illustrated  by  this 
case.  First,  products  should  be  tested  thoroughly  before  being 
marketed;  and  an  eye  should  be  kept  on  competition  to  be  sure 
that  a  good  product  is  not  outclassed.  One  of  the  best  ways  to 
avoid  these  mistakes  is  to  seek  the  advice  of  a  consultant  special¬ 
izing  in  the  field.  Another  way,  affording  some  protection,  is  to 
inspect  competitor’s  samples  frequently,  along  with  regular  and 
proposed  new  products  over  a  period  of  time  calculated  to  cover 
normal  shelf  life.  A  sample  room  or  cupboard  designed  to  hold 
a  weekly  sample  of  each  product  is  necessary.  Periodically  they 
are  laid  out  for  inspection  against  similar  type  competitive  prod¬ 
ucts.  It  is  surprising  how  much  information  is  obtained,  partic¬ 
ularly,  if  the  analytical  records  are  also  available. 


Interpretation  of  Analyses 


I 


N  the  examination  of  a  competing  soap,  the  first  thing  to  record 
is  the  physical  characteristics— shape,  weight,  markings,  color, 
outage,  density,  screen  test,  method  of  wrapping,  etc.  An  exam- 
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ination  of  a  powder  under  a  lens  often  indicates  wliether  it  is 
spray  dried,  a  ground  flake,  a  mechanical  mixture,  etc.  Some¬ 
times  it  is  possible  to  separate  particles  and  identify  them  as  soap, 
soda  ash,  phosphate,  etc.  This  gives  a  clue  as  to  the  type  of  man¬ 
ufacture.  The  next  most  important  step  is  to  obtain  the  real 
soap’'^  content.  If  a  bar  soap  is  under  examination,  it  is  tested 
for  moisture  content,  sodium  silicate  content,  soda  ash,  water 
solubility,  etc.  It  is  not,  however,  always  necessary  to  go  through 
all  these  steps;  for  example,  if  real  soap,  moisture  and  silicate  add 
up  to  97-98  per  cent,  it  can  be  assumed  that  any  other  materials 


are  present  in  negligible  amounts.  This  data  can  be  reasonably 
reconstructed  hack  to  a  crutcher  formula,  with  a  few  assumptions, 
of  course,  An  example  follows: 


Analysis  Bar  Soap 


Real  Soap 

55.7% 

Sodium  Silicate  as  Na2SiOa 

7.12% 

Glycerine 

2.32% 

Salt 

.14% 

Soda  Ash 

3.88% 

Free  Alkali 

.07% 

Aloisture 

29.4% 

Unaccounted 

1.37% 

100.00% 


Fatly  Acid  (iharacleristics 


Titer 

38.0 

Iodine  Value 

02.1 

Acid  Value 

197 

Rosin 

15% 

Assuming  the  7.12  per  cent  sodium  silicate  is  added  as  41  Be. 
neutral  silicate  containing  40  per  cent  solids,  a  crutcher  formula 
on  the  above  basis  would  be  approximately  as  follows . 

Trr7alyt!cal  work,  the  per  cent  anhydrous  soap  content  is  often  specified  as  “real  soap  " 
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Kettle  Soap  @  63%  I^A 
Sodium  Silicate  dl  Be. 
Soda  Ash  (  Solid  ) 


80.0% 

16.1% 

3.9% 


100.0 


The  glycerine  salt  and  free  alkali  in  the  original  kettle  soap 
ran  now  be  calculated  as  2.Q  per  cent.  .18  i)er  cent  and  0.09  per 
cent  respectively.  The  high  glycerine  content  indicates  a^  semi- 
hoiled  process.  Allowing  an  effective  titer  of  27°  for  rosin  and 
160  for  its  iodine  value  fT.V.).  the  non  rosin  portion  of  the 
fatty  acid  would  probably  have  a  titer  of  40  and  an  I.^  .  of  80. 
indicating  a  preponderance  of  tallow  plus  possibly  10-20  per  cent 
vegetable  oil  foots.  Since  the  composition  would  have  a  glycerine 
content  of  about  11  per  cent  and  the  soap  content  between  .5 
per  cent  and  0.7  per  cent,  it  is  probable  that  25  per  cent  of  the 
total  fat  charge  is  saponified  in  the  crutcher.  Thus,  the  analysis 
is  shown  to  yield  something  of  how  the  original  product  was 
made.  The  same  type  of  interpretation  can  be  applied  to  flake 
or  powdered  soaps,  or  to  soaps  containing  synthetic  detergents, 
provided  the  actual  results  of  what  the  analysis  stands  for  are 
understood. 


Relation  hctzvccn  oil  zveiglit,  total  fatty  acid  and  soap. 

.\n  oil  or  fat  is  a  complex  mixture  of  glycerides  which  yield, 
on  saponification,  soap,  glycerine  and  water.  Stearin  for  example 
reacts  as  follows ; 


cHh—  (rn>),.:  — (TX'trn, 

ciix—  (('ll,.),,:  — ('('ton  1 

('ll:,  —  (C'll,),,:-  COdCll, 
861.44 


equals 

3|CH:,—  (C\\2)u;  —  COONal  + 
616.35 


3NaOH 

120 

or 

3  KOll 

168.3 

CH2OH 

1  + 

CHOH 

CH2OH 

62.06 
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The  weights  are  chemical  equivalents  and  may  be  interpreted 
in  lbs.,  tons,  grams,  etc.  Thus  891.44  lbs.  of  stearin  require  120 
lbs.  of  solid  caustic  soda  (or  168.3  lbs.  caustic  potash)  to  com¬ 
pletely  saponify  it  to  919.35  lbs.  of  soda  soap  and  92.09  lbs.  of 
glycerine.  If  the  soda  soap  is  acidified,  it  yields  the  free  fatty 
acids  of  the  original  oil.  In  the  above  case; 

3[CH3  —  (CH2)i6  —  COONa]  +  3HC1 
919.35  109.41 


equals 

3[Cll3  —  (CH2)i6  —  COOH]  +  3NaCl 
853.41  175.35 

From  891.44  lbs.  of  stearin,  therefore,  there  are  obtained 
853.41  lbs.  of  fatty  acids  or  95.6  per  cent.  We  say  that  the  total 
fatty  acid  (abbreviated  T.F.A.),  of  the  stearin,  is  95.6  per  cent. 
The  word  Total  is  used  to  differentiate  all  the  fatty  acids  present 
as  against  free  fatty  acids  (F.F.A.),  which  are  present  in  an 
oil  and  fat  by  hydrolysis.  For  example,  if  stearin  and  stearic 
acid  were  mixed  equally,  the  true  free  fatty  acid  of  the  mixture 
would  be  50  per  cent.  When  the  free  acids  are  saponified  to  soap 
and  re-acidified,  they  yield  back  the  original  acids  so  that  the 
yield  is  100  per  cent.  In  a  mixture  of  50  lbs.  of  stearic  acid  and 
50  lbs.  stearin,  the  yield  of  total  fatty  acids  would  be  50  lbs.  for 

95.6 

the  stearic  acid  and  -  47.8  lbs.  for  the  stearin,  totaling 


97.8  lbs.,  or  exactly  half  way  between  100  per  cent  and  95.6  per 
cent.  The  presence  of  free  acids  in  an  oil  always  increases  the 
total  fatty  acid  content. 

The  values  on  tallow  are  as  follows: 

%  F.F.A.  %  'I'.b'.  A.  %  Glycerine 

none  95.60  10.56 

1%  05.63  10.47 

2%  95.66  10.38 

3%  05.60  10.20 

4%  95.71  10.20 

95.74  10.11 

In  the  example  given  above,  891.44  grams  of  stearin  requirt 
168.3  grams  of  KOH  for  complete  saponification. 
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168.3 

1  gr.  of  stearin  requires  - -  =  -188  gr.  of  KOH 

891.44 

By  definition,  this  last  is  the  saponification  number.  It  is  the 
means  by  which  the  T.F.A.  and  glycerine  content  of  an  oil  can 
he  calculated.  Since  the  fatty  acids  of  oils  do  not  hydrolyse  uni- 
formlv,  hoM'ever,  values  obtained  by  actual  analysis  are  generall} 

used. 

Fatty  acids  contain  no  glycerine;  therefore  an  increase  in  free 
acids  will  dilute  the  glycerine  content.  For  example :  the  glycer- 

92.09 

ine  content  of  stearin  is  calculated  as  -  X  100  =  10.34 

891.44 

per  cent;  a  50-50  mixture  of  stearin  and  free  fatty  acids  will 
contain,  by  calculation,  5.17  per  cent.  The  low  glycerine  content 
of  foots  is  due  to  the  fact  that  about  50  per  cent  of  the  T.F.A. 
e.xist  as  acids. 

120  X  100 

TJkewise  the  caustic  required  for  saponification  is - 

891.44 

40  X  100 

=  13.45%  for  the  neutral  oil  and  - =  14.05%  for 

284.47 

the  fatty  acids.  The  change  here  is  not  significant.  Tabulated 
data  covering  the  main  types  of  soap  fats  is  given  in  the  ap¬ 
pendix. 

Frequently  soaps  are  reported  on  a  total  fatty  acid  basis.  This 
is  for  convenience  in  calculation;  since  that  is  the  direct  weight 
obtained  in  an  analysis.  Tn  the  above  example,  801.44  lbs.  of 
fat  yield  910.35  Ihs.  of  anhydrous  .soap,  or  103  jier  cent  of  the  oil 
weight.  Generally  speaking,  it  is  more  desirable  to  know  how 
much  kettle  soaj)  at  63  per  cent  T.F.A.  can  be  obtained  from  1 
lb.  of  fat.  Referring  to  the  above  example,  and  using  the  T.F.A. 

95.6 

x.ilue  of  the  stearin,  the  kettle  .soap  yield  is  calculated  as  _ 

63 

==  1.518  lbs.  or  151.8%.  In  practice,  a  soaper  generally  figures 
the  kettle  soap  yield  at  150  per  cent  of  the  oil  input,  allowing 
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for  a  boiling  loss  of  about  1 /a  per  cent.  The  yield  will  vary  with 
the  types  of  fat  used.  Neutral  coconut  oil  will  give  a  calculated 
yield  of  149.5  per  cent.  The  difference  between  the  actual  and 
theoretical  yield  is  not  significant  and  is  easily  calculated  for  any 
case.  Values  for  potash  soai)s  may  be  calculated  by  a  similar 

procedure. 

The  cost  of  analytical  and  process  controls  methods  will  vary 
greatly  with  conditions,  but,  as  a  guide,  probably  approach  2  per 
cent  of  the  entire  plant  overhead  exclusive  of  raw  material  costs. 


Analytical  Methods 


nrHE  major  number  of  analyses  in  the  soap  industry  are  con- 
ducted  with  basically  simple  and  inexpensive  equipment. 
Where  special  methods  are  required,  it  is  usually  advisable  to 
have  the  samples  sent  out  to  established  commercial  laboratories. 
In  cases  of  dispute,  or  where  large  amounts  of  money  are  rn- 
volved,  the  methods  laid  down  by  the  American  Oil  Chemists’ 
Society  should  be  followed  explicitly.  These  are  procurable  from 
the  Society.  35  East  Wacker  Drive,  Chicago  1,  Til.  They  repre¬ 
sent  years  of  study  and  modification.  New  methods  are  intro¬ 
duced  as  tentative  until  such  time  as  the  Committee  feels  that 
they  represent  the  best  that  can  be  obtained ;  they  are  then  given 
permanent  status,  subject  to  an  annual  review  and  modification 
when  necessary. 


For  control  purposes,  other  simplified  procedures  have  been 
found  very  satisfactory.  A  few  chosen  as  adaptable  to  the  small 
and  medium  soaper  are  given  l^elow.  These  are  selected  with  a 
view  to  simplicity,  safety  and  cost.  It  may  be  pointed  out  that 


the  quality  of  the  results  of  any  analysis  depends  on  the  type 
of  sample,  on  the  (juality  of  the  equipment  used,  on  the  care 
exercised  in  carrying  out  the  operations  and  on  the  experience  of 
the  operator.  For  example,  no  matter  how  meticulous  a  worker 
IS,  he  will  not  get  good  re.sults  as  long  as  he  has  to  keep  an  open 
book  beside  him  during  the  operations.  The  method  of  pro¬ 
cedure  must  become  routine.  Whenever  a  new  method  is  being- 
tried  out  for  the  first  time,  control  samples  should  be  used  as 
guides.^  If  the  fatty  acid  from  a  titer  sample  is  being  analysed  for 
rosin,  it  is  well  to  prepare  a  pure  fatty  acid  rosin  mixture  con- 


436 


SOAPS  AND  DETERGENTS 


taining  a  known  per  cent  of  rosin  as  a  control.  If  a  real  soap  is 
being  analysed  for  the  first  time,  prepare  a  control  sample  using 
pure  fatty  acids  neutralized  to  a  soap  and  diluted  to  a  definite  per 
cent  content.  If  an  iodine  value  is  being  run,  use  a  standard 
cocoa  butter  control  sample,  which  has  been  analysed  by  a  re¬ 
sponsible  commercial  laboratory. 

Sampling  procedure  is  extremely  important  in  obtaining  repre¬ 
sentative  samples  of  the  material  under  investigation.  The  best 
methods  to  be  used  are  detailed  in  the  “Official  Methods  of  the 
American  Oil  Chemists’  Society”  and  incorporated  into  the  a[)- 
pendix  of  this  book.  For  routine  control  work,  they  may  be 
simplified  to  suit  the  local  conditions  prevailing. 

The  quality  of  the  equipment  used  is  important  also.  In  large 
laboratories  it  is  customary  to  purchase  certain  key  pieces  of 
equipment  and  chemicals  that  have  been  standardized  by  the 
National  Bureau  of  Standards  and  bear  their  certificates ;  a  charge 
is  made  for  this  work.  Frequently,  the  chemical  supply  houses 
provide  this  service  for  their  customers.  The  material,  thus 
standardized,  is  kept  under  lock  and  key  and  used  to  further 
standardize  all  new  apparatus  coming  into  the  laboratory.  This 
is  painstaking  work,  recjuiring  considerable  skill  and  experience, 
and  generally  not  suited  to  the  smaller  laboratory.  Typical  ecjuip- 
ment  of  this  nature  includes  thermometers,  analytical  weights, 
volumetric  flasks,  pipettes  and  burettes. 

A  more  satisfactory  practice,  for  the  moderate  sized  laboratory, 
is  to  order  equipment  which  conforms  to  certain  standards  of 
accuracy  set  up  by  the  Bureau  of  Standards  and  guaranteed  by 
the  supplier.  These  are  much  cheaper  and  sufficiently  accurate  for 
practically  all  routine  analyses.  For  example  Class  S  analytical 
weights  have  the  following  tolerances  : 


100 

+ 

or  — 

.0005 

gr 

50 

+ 

or  — 

.0003 

gr 

20 

+ 

or  — 

.0002 

gr 

10 

+ 

or  — 

.00015 

g»' 

5 

+ 

or  — 

.00015 

gr 

2 

+ 

or  — 

.00010 

gr 

1 

+ 

or  — 

.00010 

gr 
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In  a  fatty  acid  analysis  on  a  5  gr.  sample,  the  maximum  pos¬ 
sible  error,  due  to  the  weights,  would  be  .01  per  cent;  such  a  devi¬ 
ation  is  not  insignificant.  The  tolerance  on  burettes,  pipettes  and 
volumetric  flasks  should  not  be  more  than  +  0.1  ml.  on  50  ml.; 
snpjily  houses  regularly  carry  these  in  stock.  Ordinary  thermo¬ 
meters  are  satisfactory ;  but  one  standard,  with  a  Bureau  of 
Standards’  Certificate,  should  be  available  for  checking.  Hydro¬ 
meters  should  be  checked,  at  least  at  one  point,  against  a  prepared 
gravity  solution.  In  addition,  all  equipment  for  plant  use  should 
pass  through  the  laboratory  for  a  check.  This  control  should  be 
extended  to  include  industrial  thermometers,  which  are  very 
subject  to  error;  it  is  not  uncommon  to  find  them  5  and  10° 
off  standard,  due  to  scale  slippage,  etc. 

Reagents,  Indicators  and  Standard  Solutions 

Reagents 

Ammonium  Hydroxide 

C.  1*.  ammonium  hydroxide  of  0.90  specific  gravity  should 
be  used. 

(hie  ml.  —  approximately  0.26  gram  NH.s,  or  0.53  gram 

XH4OH. 

Hydrochloric  Acid 

I  lydrochloric  acid  should  be  C.  P.  acid  of  1.19  specific  gravity. 

(')ne  ml.  =  approximately  0.44  gram  HCl. 

Nitric  Acid 

Nitric  acid  should  be  C.  P.  acid  of  1.42  specific  gravity. 

One  ml.  =  approximately  1.0  gram  HNO.s. 

Sulfuric  Acid 

.Sulfuric  acid  .should  be  C.  P.  acid  of  1.84  specific  gravity. 

One  ml.  =  a])proximately  1.76  grams  PI2SO4. 

Ammonium  Carbonate  Solution 

Dissolve-  2,S0  grams  of  freslily  powdered  C.  P.  ammonium 
carbonate,  NIIJlCO^.NH.NHoCO.,  and  100  ml.  of  C.  P.  am¬ 
monium  hydro.Kide  of  0.00  specific  gravity  in  distilled  water  and 
dilute  to  1  liter. 
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4AS 


One  ml.  of  this  solution  =  approximately  0.30  gram  (NH4)2 

C0.1. 


Anunonium  Chloride  Solution 

Dissolve  125  grams  of  C.  P.  ammonium  chloride  (NH4CI) 
in  distilled  water  and  dilute  to  1  liter. 

One  ml.  of  this  solution  =  approximately  0.125  gram  NH4CI. 

Ammonium  Hydroxide  (Dilute) 

Dilute  100  ml.  of  C.  P.  NH4OH  of  specific  gravity  0.90  with 
900  ml.  of  distilled  water. 

One  ml.  of  this  solution  =  approximately  .026  gram  NHs,  or 
.053  gram  NH4OPL 

Ammonium  Oxalate  Solution 

Dissolve  40  grams  of  C.  P.  ammonium  oxalate,  (NH4)2C2 
Oi  IL’O..  in  hot  distilled  water  and  dilute  to  1  liter. 

One  ml.  of  this  solution  =  approximately  .035  gram  (NH4)2 
C  2O4. 

Ammonium  Sulfide  .Solution 

This  solution  is  prepared  by  passing  hydrogen  sulfide  gas 
(H2S)  through  dilute  NH4OIT  until  the  solution  smells  strongly 

of  H2S. 

Barium  Chloride  Solution 

Dissolve  100  grams  of  C.  P.  barium  chloride  {BaCl2-2H20) 
in  distilled  water  and  dilute  to  1  liter.  If  the  solution  is  turbid 
with  suspended  matter  it  should  be  filtered. 

(9ne  ml.  of  this  .solution  =  approximately  .085  gram  RaCh. 

Barium  Hydroxide  Solution 

Prepare  a  saturated  solution  of  l)arium  hydroxide  [Ra(OH)2 
8H2O].  This  solution  should  be  made  up  fresh  whenever  it  is 

to  be  used. 

Hy<lroehloric  Acid  (1:1) 

Dilute  500  ml.  of  C.  P.  HCI  of  1.19  .specific  gravity  with  an 

equal  volume  of  distilled  water. 

One  ml.  of  this  solution  =  approximately  0.22  gram  HCl. 
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Nitric  Acid  (1  :4) 

Into  4  liters  of  distilled  water  add  with  stirring  1  liter  of  C.  P. 
IINO3  of  1.42  specific  gravity. 

One  ml.  of  this  solution  =  approximately  0.2  gram  HNOa. 

Potassium  Hydroxide  for  CO2  Determination 

Dissolve  750  grams  of  88-92  per  cent  KOH  in  a  liter  of  water. 
After  allowing  the  suspended  matter  to  settle,  siphon  off  the  clear 
liquor  and  preserve  for  use. 

One  ml.  of  this  solution  =  about  .55  gram  KOH. 

Potassium  Thiocyanate  Solution 

Dissolve  50  grams  of  C.  P.  potassium  thiocyanate  (KCNS) 
in  distilled  water  and  dilute  to  one  liter. 

One  ml.  of  this  solution  =  approximately  .05  gram  KCNS. 

Sodium  Phosphate  Solution 

Dissolve  100  grams  of  C.  P.  disodium  phosphate  (Na2HP04- 
.I2H2O)  in  distilled  wtaer  and  dilute  to  one  liter. 

One  ml.  of  this  solution  =  approximately  .04  gram  Na2HP04. 

Sodium  Thiosulfate  Solution 

Dissolve  100  grams  of  C.  P.  sodium  thiosulfate  (Na2S203- 
5H2O)  in  distilled  water  and  dilute  to  one  liter. 

One  ml.  of  this  solution  =  approximately  .064  gram  Na2S203. 

Sulfuric  Acid  (1-8) 

Into  3  liters  of  distilled  water,  cautiously  add  with  stirring 
1  liter  of  C.  P.  H2SO4  of  1.84  specific  gravity. 

One  ml.  of  this  solution  =  approximately  0.44  gram  H2SO4. 

Water 

Ihe  water  used  m  the  preparation  of  reagents  and  in  the 
following  methods  should  be  distilled  water  neutral  to  phenol- 
phtlialein  and  methyl  orange  indicators. 
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Indicators 
Iron  Solution 

Dissolve  65  grams  of  C.  P.  ferric  ammonium  sulfate  Fe2- 
(S04)3'(NH4)2S04.24H20,  in  530  ml.  of  distilled  "water  and 
make  up  to  1  liter  with  C,  P.  HNOa  of  1.42  specific  gravity. 

Methyl  Orange 

Dissolve  one  gram  of  methyl  orange  in  1  liter  of  distilled  water. 

Methyl  Red 

Dissolve  one  gram  of  methyl  red  in  650  ml.  of  95  per  cent 
grain  alcohol  and  dilute  to  1  liter  with  distilled  water. 

Phenolphthalein 

Dissolve  4  grams  of  phenolphthalein  in  650  ml.  of  grain  alcohol 
and  make  up  to  1  liter  with  distilled  water.  Neutralize  with 
N/10  NaOH  solution. 

Potassium  Chromate 

Dissolve  50  grams  of  neutral  C.  P.  potassium  chromate  (K2- 
Cr04)  in  about  400  ml.  of  distilled  water.  Add  enough  silver 
nitrate  solution  to  produce  a  slight  red  precipitate.  Filter  and 
dilute  the  filtrate  to  1  liter  with  distilled  water. 

Silver  Nitrate 

Dissolve  10  grams  of  C.  P.  silver  nitrate  (AgNOa)  in  dis¬ 
tilled  water  and  dilute  to  100  ml. 

Starch  Solution 

Dissolve  0.5  gram  of  soluble  starch  in  100  ml.  of  hot  water. 
If  soluble  starch  is  not  available,  macerate  0.5  gram  of  ordinary 
starch  to  a  creamy  paste  in  a  mortar  with  cold  water,  wash  into 
100  cc.  of  boiling  water  and  boil  for  several  minutes.  Allow 
to  stand  for  a  few  minutes  and  then  pour  of¥  the  supernatant 
liquor  for  use.  Starch  solutions  do  not  keep  well  and  for  best 
results  they  should  be  prepared  fresh  every  few  weeks. 
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Tumeric  Paper 

Dissolve  5  grams  of  powdered  tumeric  in  50  ml.  of  95  pei  cent 
alcohol.  W’et  filter  paper  with  filtrate  from  above  and  dry. 

Standard  Solutions  for  Volumetric  Analysis 

Normal  Hv<lrochloric  Acid  (N/1  HCl ) 

This  solution  should  contain  36.47  grams  per  liter  (0.03647 
gram  per  ml.)  of  hydrochloric  acid  (HCl).  Prepare  a  solution 
slightly  stronger  than  normal  by  diluting  100  ml.  of  C.  P.  HCl 
of  specific  gravity  1.19  to  1  liter  in  a  measuring  flask  and  mix 
thoroughly.  Standardize  with  freshly  standardized  N/1  NaOH 
by  titrating  90  ml.  of  the  N/1  NaOH  with  the  HCl  solution, 
using  3  drops  of  methyl  orange  as  an  indicator.  Calculate  the 
(piantity  of  water  to  be  added  to  adjust  to  proper  strength  as 
follows ; 

Let, 

A  =  ml.  of  HCl  solution  used. 

X  =  ml.  of  water  to  be  added  to  V  ml.  of  HCl  solution  for 
adjustment  to  proper  strength. 

V  =  Volume  in  ml.  of  HCl  solution  being  adjusted. 

Then, 

V  (90-A) 

X  =  -  cubic  centimeters. 

A 

A  better  and  more  accurate  standardization  can  be  made  by 
using  sodium  carbonate  prepared  for  the  acidimetric  standard, 
in  place  of  the  N/1  N^aOH.  The  ])rocedure  as  described  under  the 
standardization  of  N  H  H2SO4  should  be  followed,  and  the  HCl 
solution  adjusted  to  the  proper  strength,  as  given  for  N/1 
H0SO4. 

Hydrochloru-  Acid  (N/2()  HCl) 

This  solution  should  be  prepared  from  a  stock  solution  of 
normal  hydrochloric  acid  (N/1  HCl)  by  diluting  exactly  50  ml. 
to  1  liter  with  distilled  water  in  a  standard  volumetric  flask.  One 
hundred  ml.  of  this  solution  should  require  100  ml  of  N /20 
NaoCO,.  when  titrated  using  methyl  orange  as  indicator. 


442 


SOAPS  AND  DKTKRGKXTS 


One  nil.  of  this  solution  should  contain  0.0018235  ^ram  of 

1  K  1. 

t  , 

Standard  Iron  Solution 

Dis.solve  0.4012  gram  of  C.  P.  crystallized  ammonium  sulfate 
[l‘'eS04.  (NH4)2S04.6H2C]  in  50  cc.  of  distilled  water  to  which 
20  cc.  of  1  :3  H2SO4  have  been  added.  Warm  the  solution  slightly 
and  add  N/10  KMn04  until  the  iron  is  completely  oxidized. 
Dilute  the  solution  to  1  liter  in  a  standard  volumetric  flask  and 
mix  thoroughly. 

One  cc.  of  this  standard  solution  =  0.00007  gram  Fe. 

=  0.0001  gram  FeoOs. 

Potassium  Permanganate  (N/10  KiMnO^) 

'I'liis  solution  .should  contain  3.101  grams  per  liter  (0.003161 
gram  per  ml.)  of  potassium  permanganate  (KMn04).  Prepare 
a  solution  slightly  stronger  than  tenth  normal  hy  dissolving  3.2 
srrams  of  C.  P.  KMn()4  in  500  ml.  of  distilled  water,  use  a  1  liter 
measuring  flask,  and  dilute  to  1  liter.  Standardize  as  follows: 

Weigh  accuratelv  0.67  gram  of  recrystallized  C.  P.  sodium 
oxalate.  Na2C204.  ( standard  sample  No.  40.  obtained  from  the 
U.  S.  Bureau  of  Standards).  Dissolve  in  150  ml.  of  distilled 
water  in  a  500  ml.  Erlemneyer  flask,  add  15  ml.  of  1  :3  H2SO4 
and  heat  to  70-80°C.  Titrate  while  hot  with  the  KMn04  solu¬ 
tion.  which  should  be  added  slowly,  allowing  the  color  to  fade 
after  each  addition  until  finally  a  permanent  faint  pink  color  per¬ 
sists.  Adjust  the  solution  to  the  re(iuired  strength,  or  calculate 
the  proper  factor.  100  ml.  N/10  KMnOt  solution  =  0.67  gram 
of  sodium  oxalate. 

Let, 

A  =  ml.  of  KMn04  solution  used. 

X  =  nil.  of  water  to  he  a'Vled  to  cc.  of  KATn04  .solution  for 

adjustment  to  proper  strength. 

=  \h)lume  in  ml.  of  KMnOi  solution  being  adjusted. 

'Then. 

V  (100- A) 

X  —  _ _ milliliters. 


A 
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If  desired,  the  factor  for  the  conversion  of  nil.  of  KMnO, 
solution  to  ml.  of  exactly  N/IO  KMnO,  can  be  calculated  as 

follows : 

100 

l^^actor  =  - - 

ml.  of  KiMnOd  solution  used 

'The  potassium  ])erman^anate  solution  should  be  kept  in  an 
amber  colored  or  black  painted  bottle,  and  should  lie  restandard¬ 
ized  at  least  once  a  month.  It  is  preferable  to  make  up  a  sup¬ 
ply  of  this  solution  several  weeks  before  it  is  to  be  used,  and  to 
preserve  it  in  a  dark  place. 

Potassium  Permanganate  (N/lOO  KIVln04) 

Dilute  exactly  100  ml.  of  N/10  KMnOd  to  a  liter  with  distilled 
water  in  a  standard  volumetric  flask.  The  N/10  KMnOd  should 
be  freshly  standardized  before  making'  up  this  solution  and  either 
adjusted  or  the  factor  determined  and  applied  to  the  N/lOO 
KMn04. 

One  ml.  of  this  solution  should  contain  0.000,3101  gram  of 

KMn04. 

This  solution  should  he  kept  in  an  amber  colored  or  black 
painted  bottle. 

Potassium  Thiocyanate  (N/20  KCINS) 

This  .solution  should  contain  4.859  grams  per  liter  (0.004859 
gram  j)er  ml.)  of  potassium  thiocyanate  (KCNS).  Prepare  a 
.solution  slightly  stronger  than  twentieth  normal  by  dissolving 
5  grams  of  C.  P.  KCNS  in  distilled  water,  transfer  to  a  1  liter 
measuring  flask  and  dilute  to  1  liter. 

To  standardize  this  solution,  place  30  ml.  of  N/20  Ag  NOa 
in  a  250  ml.  beaker,  or  6  inch  porcelain  dish,  dilute  to  50  ml. 
uith  distilled  water  and  add  1  ml.  of  iron  indicator  solution. 
Now  add  the  KCNS  solution  slowly  from  a  burette  with  con¬ 
stant  stirring  until  a  permanent  faint  red  color  is  obtained. 
Calculate  the  quantity  of  water  to  be  added  and  adjust  to  the 
proper,  strength  as  follows; 
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A  =  ml.  of  KCNS  solution  used. 

X  =  ml.  of  water  to  be  added  to  ml.  of  KCNS  solution  for 
adjustment  to  proper  strength. 

V  =  Volume  in  ml.  of  KCNS  solution  being  adjusted. 

'rhen, 

V  (30-A) 

= - milliliters. 

A 

Silver  Nitrate  (N/20  AgNOg) 

d'his  solution  should  contain  8.495  grams  per  liter  (O.008495 
grams  per  ml.)  of  silver  nitrate  (AgNOa).  Prepare  a  solution 
slightly  stronger  than  twentieth  normal  by  dissolving  8.5  grams 
of  C.  P.  AgNOs  in  distilled  water,  transfer  to  a  1  liter  measur¬ 
ing  flask  and  dilute  to  1  liter.  This  solution  is  practically  twentieth 
normal.  It  may  be  standardized  as  follows: 

Weigh  accurately  1  gram  of  resublimed  C.  P.  dry  ammonium 
chloride  (NIKCl)  and  dissolve  in  50  ml.  of  distilled  water. 
Transfer  to  a  standard  250  ml.  measuring  flask,  dilute  to  the 
mark  and  mix  thoroughly.  Titrate  a  25  ml.  aliquot  portion  of 
this  standard  NII4CI  solution  with  the  silver  nitrate  solution, 
using  5  drops  of  potassium  chromate  indicator.  Stir  constantly 
during-  titration  until  a  faint  but  distinct  reddish  color  i)ersists. 

The  titration  should  be  j)erformed  in  a  six-inch  white  jxir- 
celain  dish.  To  determine  accurately  the  first  apj)earance  of 
the  red  tint,  it  is  best  to  make  the  titration  in  yellow  light.  If 
the  silver  nitrate  solution  is  exactly  N/20,  37.38  ml.  will  be 
consumed.  4'he  solution  can  be  adjusted  to  the  proper  strength, 
or  the  factor  for  conversion  to  exactly  N/20  AgNOs  calculated 

as  follows : 

A  —  ml.  of  AgNOs  solution  used. 

X  =  nil.  of  water  to  be  added  to  V  ml.  of  .\gNO3  solution  for 

adjustment  to  jiroper  strength. 

V  =  Volume  in  ml.  of  AgNOs  solution  being  adjusted. 

'fhen, 

V  (37.38-A) 

X  =  - -  milliliters. 


A 
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rf  desired,  instead  of  adjusting  the  AgNOa  solution,  a  factor 
for  the  conversion  of  readings  to  tnl.  of  exactly  N/20  AgNOs 
’iiay  be  calculated  as  follows : 

Factor  to  convert  nil.  .\gN():,  solution  to  ml.  \'/20  .\g  NfTi 

37.38 


ml.  ,\^N0;3  solution  used 

Silver  Nitrate  (N7125  ApNO.^) 

This  solution  should  1k‘  i)rei)ared  from  a  stock  solution  ot 
twentieth  normal  silver  nitrate  fN/20  Ag'  by  diluting 

exactly  160  ml.  to  1  liter  with  rlistilled  water  in  a  standard 

volumetric  flask. 

One  ml.  of  this  solution  should  contain  O.OOl.T^O  gram  of 

.AgNOs. 

Sodium  (iarhoiiate  (N/20  Naof.O;^) 


Weigh  cjuickly  and  accurately  2.65  grams  of  C.  P.  dry  sodium 
carbonate  (NaC(');{  for  .\cidimetric  Standard),  dissolve  in  dis¬ 
tilled  water,  transfer  to  a  1  liter  standard  volumetric  flask  and 
dilute  to  the  mark,  d'he  water  used  in  the  preparation  .should 
be  distilled  water  which  has  been  boiled  and  cooled  in  an  atmo.s- 
phere  free  from  C'O-.  One  hundred  ml.  of  this  solution  should 
require  100  ml.  of  X  20  TIl'SOi.  when  titrated  using  methvi 
orange  as  indicator. 

One  ml.  of  this  sohition  should  contain  0.00265  gram  of 
Na-COn. 


So<liuiii  Hydroxide  (N/l  NaOH) 

This  solution  .should  contain  40.01  grams  j)er  liter  (0.04001 
gram  per  ml.)  of  .sodium  hydroxide  (XaOTT).  Prepare  a  stock 
solution  of  XaOn  by  dissolving  170  grams  of  C.  P.  XaOlT  in 
800  ml.  of  distilled  water  in  a  1  liter  measuring  t1ask.  Add  to  the 
XaOH  a  .solution  of  6  grams  of  C.  P.  barium  chloride  (  P.aClo.- 
2H-0)  m  100  ml.  of  distilled  water,  and  allow  to  cool  to  room 
temperature.  Dilute  to  1  liter  with  distilled  water,  mix  thoroughly, 
and  allow  the  solution  to  stand  over  night.  Draw  off  250  ml  of 
the  clear  liquor  into  a  1  liter  measuring  llask.  dilute  to  the  mark 
with  distilled  water  and  mix  thoroughly.  Idtrate  40  ml.  of  this 
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solution  with  N/1  H2S04,  using  3  drops  of  methyl  orange  as 
indicator,  h'roni  this  titration  calculate  as  follows  the  (luantity  f>f 
water  to  he  added  to  make  a  normal  solution  and  adjtist  accord- 
ingly. 

TvCt, 

A  =  ml.  of  N  /1  H2SO4  used. 

N  =  ml.  ot  water  to  he  added  to  V  ml.  of  NaOH  solution  for 
adjustment  to  proper  strength. 

^  =  \^olumo  in  ml.  of  NaOkT  solution  being  adjusted. 

'I'lien. 

V  (A-40) 

X  = - milliliters. 

40 

After  piaking  the  adjustment,  check  the  standardization  by 
titrating  40  ml.  again  with  N  /I  H2SO4.  For  special  purposes 
this  solution  should  he  standardized  under  the  same  conditions 
and  with  the  same  indicator  which  is  to  be  used  in  the  deter¬ 
mination. 

Sodium  Hydroxide  (N/IO  NaOH) 

This  solution  should  he  jirepared  from  a  stock  solution  of  nor¬ 
mal  sodium  hydroxide  (N/1  NaOFT)  by  diluting  exactly  100  ml. 
to  1  liter  with  distilled  water  in  a  standard  volumetric  flask. 

One  ml.  of  this  solution  should  contain  0.004001  gram  of 

NaOH. 

Sodium  Hydroxi<le  (N/20  NaOH) 

This  soloution  should  Ik?  prepared  from  a  stock  solution  of  nor¬ 
mal  sodium  hydroxide  (N/1  NaOH)  by  diluting  exactly  50  ml. 
to  1  liter  with  distilled  water  in  a  standard  volumetric  flask.  One 
hundred  ml.  of  this  .solution  .should  require  100  ml.  of  either  N/20 
H2SO4  or  N  /20  HCl,  when  titrated  using  phenolphthalein  a.s 

indicator. 

Otie  ml.  of  this  .solution  .should  contain  0.0020005  gram  of 
NaOH. 

Sodium  Thiosulfate  (N/10  Na^OO 

This  solution  .should  contain  15.814  grams  per  liter  (0.015814 
!rr.-.ni  per  of  sodi.ini  tl>ios..If.-.te  (N.i=S.O:,).  Dissolve  24,8.^ 
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.scrams  of  C.  F.  sodium  thiosulfate  (  Na-Sof  )s.5H2() )  ni  distilled 
water,  add  10  grains  of  amyl  alcohol  as  a  i)reservative  and  dilute 
to  one  liter.  Let  stand  5  days  and  standardize  as  follows  : 

Place  40  ml.  of  K/W  KMn()4  in  a  500  ml.  Erlenmeyer  tiask. 
and  dilute  to  about  100  ml.  with  distilled  water;  add  Ls  ml.  of  1  :3 
H.,SC)4  and  10  ml.  of  10  per  cent  i)otassium  iodide  solution  (100 
<rrams  per  liter).  Titrate  the  liberated  iodine  with  the  sodium 
thiosulfate  solution  until  the  color  becomes  a  very  light  yellow. 
Then  add  about  0.5  ml.  of  fresh  starch  solution,  complete  the 
titration  until  the  blue  color  just  disappears,  and  calculate  the 
proper  factor  for  the  conversion  of  ml.  Na-iSoOs  solution  to  ml. 
of  exactlv  N/10  Na2S203  as  follows: 

40 

h'actor  = - - - — 

ml.  of  solution  used 


Sodium  Thi<»siilfale  (N/lOO  Na-jS^O.j) 

'I'liis  solution  is  made  by  diluting  exactly  100  ml.  of  N/TO 
Xa2S203  to  1  liter  with  distilled  water  in  a  standard  volumetric 
riask.  The  N/10  Na2S2(Ti  .should  be  freshly  standarized  before 
making  up  this  solution,  and  the  factor  determined  and  applied. 
One  ml.  of  this  solution  should  contain  0.0015814  gram  of 

Na2S203. 


Preparation  and  Standardization  of  Normal 

Sulfuric  Acid 

Normal  Sulfuric  Acid  (N/1  H2S()4) 

4'his  solution  should  contain  49.045  grams  per  liter  (0.049045 
gram  per  ml. )  of  sulfuric  acid  (  H2SO4).  First  prepare  a  sulfuric 
acid  solution  slightly  stronger  than  normal  as  follows : 

Mix  approximately  55  grams  (=30  ml.)  of  C.  P.  H2S()4  of 
1.84  specific  gravity  with  150  ml.  of  distilled  water,  allow  to 
cool  to  room  temperature,  dilute  to  1  liter  wdth  distilled  water 
and  mix  thoroughly.  Titrate  100  ml.  of  N/1  NaOH,  or  5.3 
grains  of  siKlium  carbonate  (  Na2C  O3  for  Acidimetric  Standard  ), 
with  the  acid,  using  3  drojis  of  methyl  orange  as  indicator,  to 
obtain  the  a]>proximate  strength  of  the  acid. 
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Weigh  quickly  in  duplicate  exactly  5.28  grams  of  specially 
prepared  sodium  carbonate  (Na2C03  for  Acidimetric  Standard) 
into  two  small  dry  tared  weighing  bottles.  Place  the  weighing 
bottles  and  contents  in  an  oven,  and  heat  for  one  hour  at  250°- 
300°  C.  The  covers  are  left  loose  during  the  heating,  and  care 
is  taken  not  to  allow  the  temperature  of  any  part  of  the  samples 
to  exceed  300°  C.  Replace  the  covers  and  cool  to  room  tem- 
{)erature  in  a  dessicator  over  concentrated  sulfuric  acid.  Re¬ 
weigh  the  bottles  and  contents  and  obtain  the  exact  weight  of  the 
dried  standard  NaoCOs  (B). 

Transfer  the  weighed  Na2C03  to  two  500  ml.  Erlenmeyer 
flasks,  rinsing  out  the  weighing  bottles  completely,  and  dissolve 
in  about  50  ml.  of  distilled  water.  Add  4  drops  of  methyl  red 
indicator  and  then  add  from  a  standard  burette  the  amount  of 
acid  required  to  neutralize  100  ml.  of  N/1  NaOH,  or  5.3  grams 
of  Na2C03.  This  should  be  about  0.5  ml.  excess  of  acid.  Place 
a  short  stem  funnel  in  the  mouth  of  the  flask  and  boil  gently  for 
5  minutes  to  expel  CO2.  Cool  and  titrate  the  excess  of  acid  with 
N/10  NaOPI.  Temperature  of  the  acid  .should  be  taken  at  the 
time  of  measuring  from  the  burette  and  correction  made  accord¬ 
ing  to  the  appended  table  of  tenqxirature  corrections  for  normal 
sulfuric  acid.  Calibration  correction  for  the  burette  should  also 
be  applied. 

ml.  N/10  NaOH 

[ml.  H2SO4  (corrected) - - -  1  =  H2SO4  used  =  A 

10 

Let. 

\  H2S()4  used  (  average  of  duplicate  determinations 

agreeing  within  0.1  ml.  ) 

B  =  Grams  dried  Na2C  C43  titrated. 

C=  Na2C03  equivalent  of  dry  standard  Na2C03. 

X  =  ml.  of  acid  rciinircd  »"  make  I  liter  of  normal  solution. 


Then, 

5300  A 

X  - - milliliters. 


'I'he  strength  of  the  acid  is  now  adjusted  by  diluting  the  re- 

r  '1  f  X'  -1  Drive )  to  1  liter  ill  a  standard 

(|uired  amount  ot  acid  (X  above)  to  1 
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measuring  flask  and  mixing  thoroughly.  The  standarization  of 
the  acid  adjusted  to  proper  strength  is  checked  against  the  same 
weight  of  NaaCOs  in  duplicate  as  described  above,  except  that 
exactly  100  ml.  of  the  acid  is  measured  from  a  burette  and  used. 
Temperature  and  calibration  corrections  must  be  made  for  the 
burette  reading  as  before. 

ml.  N/IU  NaOH 

[ml.  H2SO4  (corrected) - -  1  ==  nil.  H2SO4  used  —  A 

Duplicate  tests  for  A  should  agree  within  .05  ml.,  and  the 

B  X  C 

average  should  not  dif¥er  by  more  than  0.05  ml.  from - . 

5.3 

It  is  [ireferable  to  make  up  and  standardize  several  liters  of 
N/1  H2SO4  at  a  time,  using  an  amount  of  sulfuric  acid  pro- 
jiortionate  to  that  given  above,  according  to  the  number  of  liters 
it  is  desired  to  make. 

Temperature  Correetions  for  N/1  Sulfuric  Acid 


N71HoS(6 

milliliters 

factor 

15°  C. 

A 

0.13 

1.0013 

16 

+ 

.11 

1.0011 

17 

.08 

1.0008 

18 

+ 

.06 

1.0006 

10 

+ 

.03 

1.0003 

20 

.00 

1.0000 

21 

— 

.03 

.0997 

22 

— 

.06 

.9994 

23 

— 

.00 

.9991 

24 

— 

.12 

.9988 

25 

— 

.15 

.0985 

26 

— 

.18 

.9^)82 

27 

— 

.21 

.9970 

28 

— 

.25 

.9975 

20 

— 

.28 

.9972 

30 

— 

.31 

.9969 
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X’olumetric  solutions  are  standardized  at  20"  C.  For  the,  most 
accurate  v\ork,  titrations  should  he  made  at  this  temperature  or 
corrections  applied  to  reduce  the  volume  of  the  solutions  used 
in  titration  to  20°  C.  The  table  below  shows  corrections  to  be 
applied  for  temperatures  from  15°  C.  to  30°  C.  Under  ml.  is 
given  the  number  of  ml.  to  be  added  (=+)  or  deducted 
(= — )  for  each  100  ml.  used  in  titration.  Under  factor  is  given 
the  factor  for  converting  to  standard  srentgth  at  20°  C. 

Absolutely  pure  sodium  carbonate  is  preferred  as  the  stand¬ 
ard.  Such  a  product  is  difficult  to  obtain.  In  practice  any  Sodium 
Carbonate  or  Sodium  Bicarbonate  containing  less  than  .05  per 
cent  impurities  on  the  dry  Na2C();i  basis  may  be  used  as  the 
source,  provided  that  the  impurities  are  known. 

Benzoic  acid  may  be  obtained  with  a  certihcate  of  analysis  from 
the  National  Bureau  of  Standards,  Washington,  D.  C.  or  through 
regular  supply  houses.  When  dissolved  in  boiled,  neutralized  3A 
or  30  formula  alcohol,  it  may  be  used  to  standardize  the  Ny  1 
NaOH  which,  in  turn,  is  used  to  standardize  the  N/I  H2SO4. 

Sulfuric  Acid  (N/10  H2S()4) 

d'his  solution  should  be  prepared  from  a  stock  solution  of 
normal  sulfuric  acid  (N/1  H2SO4)  by  diluting  exactly  100  ml. 
to  1  liter  with  distilled  water  in  a  standard  volumetric  flask. 

One  ml.  of  this  solution  should  contain  0.0049045  gram  of 

II2SO4. 

Sulfuric  Acid  (N/20  H2SO4) 

4'his  solution  should  be  prepared  from  a  stock  solution  of 
normal  sulfuric  acid  (N/1  H2SO4)  by  diluting  exactly  50  ml.  to 
1  liter  with  distilled  water  in  a  standard  volumetric  flask. 

One  ml.  of  this  solution  should  contain  0.0024523  gram  of 

H2SO4. 

Methods  of  Analysis 
Soap  ami  Soap  Products 
Moisture  and  Volatile  Matter 

WEIGFI  5  grams  of  the  sample  in  a  procelain  or  glass  dish, 
about  7  ccntiniett-rs  iti  cliamttor  and  4  cenlinielers  deqj.  an.I 
dry  to  a  constant  weight  at  a  tenperature  of  105»  C.  (Tinte  can 
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l,e  saved  by  having  a  layer  of  about  3  inillimeters  of  ignited  sand 
and  a  small  stirring  rod  weighed  with  the  dish  and  dissolving  the 
sample  in  absolute  alcohol,  evaporating  to  dryness,  breaking  up 
the  sample  with  the  rod.  adding  more  alcohol,  again  evaporating 
and  completing  the  drying  in  the  oven  as  above.  )  Report  loss  m 
weight  as  matter  volatile  at  105°C  . 


Total  Alkali 

Method  i — 'I'his  method  is  convenient  provided  that  it  is  not 
desired  to  determine  total  fat,  and  if  the  sample  is  known  to 
contain  no  matter  except  alkalies  that  will  react  with  hydrochloric 
acid.  Dissolve  5  grams  of  the  soap  in  100-150nil.  of  hot  water, 
.^dd  40  ml.  of  0.5  N  DCl.  Heat  on  the  steam  bath  until  the 
fatty  acids  have  collected  in  a  clear  layer.  C'ool  by  placing  the 
beaker  in  cold  water,  break  the  cake  of  fatty  acids,  and  filter  the 
acpieous  li(|uid.  leaving  as  much  of  the  fatty  acids  as  possible  in 
the  beaker.  Wa.sh  the  beaker,  fatty  acids  and  filter  paper 
thoroughly  with  water,  unite  the  filtrate  and  washings,  add  methyl 
orange,  and  titrate  the  excess  of  acid  with  0.5  X  XaOH.  Calcu¬ 
late  the  amount  of  0.5  X  acid  consumed  in  terms  of  X'aL'O  or 
K..O. 

(ml.  0.5  X  11  Cl  —  ml.  0.5  X  XaOll  )  x  0.31  =  %  X^ai;0 
(ml.  0.5  X  llCl  —  ml.  0.5  X  XaOH  )  x  0.47  =  %  K,.0 
.Method  ii — Determining  total  alkali  by  this  method,  while 
not  as  convenient  as  method  T,  wilt  be  more  reliable,  especially 
if  the  sample  is  known  or  suspected  to  contain  matter  besides 
alkalis  which  may  react  with  hydrochloric  acid.  W'eigh  2  grams 
of  the  sample  in  a  weighed  dish  (])referably  i)latinum).  Ignite 
at  a  dull  red  heat  until  the  carbonaceous  matter  is  burned  off. 
Weigh  the  mineral  residue,  which  consists  of  Xa-COs  or  K-.jCO.s 
(also  Si02,  XaC  1,  etc.,  if  present).  Dour  boiling  water  into  the 
dish  and  warm  until  the  residue  is  dissolved.  C'ool.  and  titrate 
with  0.1  N  H2S()4  acid  and  methyl  orange.  If  the  residue  is  not 
completely  soluble  in  water,  the  insoluble  matter  should  be  filtered 
off,  the  filtrate  evaporated  to  dryness,  ignited  and  weighed  before 
titration. 

'I'he  alkali  by  titration,  calculated  either  as  Xa^COa  or  K-.C()-, 
sl.cHild  check  with  the  weight  of  sohihle  asli  as  (letcrniiiied  aliove; 
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if  it  docs  not,  the  ])icsencc  of  both  Na  and  K  is  indicated  (pro¬ 
vided  NaCl,  etc,  are  absent).  Die  following;  is  a  list  of  con¬ 
version  values : 

ml.  X  .155  =  %  Na^O 
ml.  X  .235  =  %  K2O 
ml.  X  .265  =  %  Na-CO.s 
ml.  X  .345  =  % 

ml.  =  (ml.  0.5N  HCl  —  ml.  0.1  X  XaOH  ) 


Total  Fatty  Matter 

Method  I — Dissolve  20  grains  of  the  sample  in  200  ml.  of 
hot  distilled  water  and  add  dilute  HNOs  until  slightly  acid.  Heat 
on  the  water  bath  until  the  fatty  acids  have  collected  in  a  cleat- 
layer  on  top,  and  the  solution  Itelow  is  jx^rfectly  clear.  Cool  in 
ice  water,  or  let  stand  overnight.  Remove  the  layer  of  fatty  acids 
to  a  beaker,  and  shake  out  the  remaining  li([uid  in  a  separatory 
funnel  with  two  50  ml.  jtortions  of  CHCls  to  remove  the  rest 
of  the  tatt}'  matter,  t  ransfer  the  CHCbt  extract  to  the  beaker 
containing  the  fattv  cake,  and  dissolve  the  latter.  I  hen  transfer 
the  CHC'l:!  .solution  to  a  .separatory  funnel,  rinsing  the  beaker 
with  CHCl.;.  Wash  the  CH(4h  extract  with  two  20  ml.  portions 
of  water.  Kvaporate  the  Cl  1C  1:<.  dry  at  100°C  .  to  a  constant 


weight,  and  weigh  as  total  fatty  matter.  It  it  is  desired  to  determ¬ 
ine  the  combined  fatty  acids,  the  original  water  solution  (un¬ 
acidified  )  should  be  extracted  with  i)etroleum  ether,  as  the  total 
fattv  matter  mav  contain  fatty  acids,  uucombined  fat,  tosin,  etc. 

y'l^^T-uoi)  II— 'I'his  method  is  applicable  to  routine  control  work 
on  flakes  and  powders,  and  values  obtained  are  accurate  within 

0.1  per  cent. 

W'eigh  10  -f  or  —  .001  gr.  of  saiujile  in  a  300  ml.,  tall,  lipless 
beaker.  Dissolve  in  alnxit  100  ml.  of  hot  water,  acidify  and 
warni  on  tlie  steam  bath  to  clear  the  fatty  layer.  Weigh  10 

_|_  or _  001  gr.  of  beeswa.'c  and  add  to  beaker.  Warm  on  steam 

hath  imtil  the  acid  ami  wa.x  l.ayer  are  clear.  Use  stirring  ro<l  to 
mix  thoronghiv.  Remove  ffom  heat  and  i.nmerse  beaker  m  cold 
water  to  chill  mitil  cake  has  .solidfiied.  Remove  cake  on  st.rnng 
rod.  and  place  in  a  draft  to  drain  an.l  dry  for  30  mm.  VV^h, 
using  care  to  remove  all  adhering  cake  Iron.  ...side  of  beaker. 

(Wt  of  cake  —10)  10  =  % 
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Mote:  A  filter  paper  may  be  used  to  absorb  most  of  the  water 
adhering  to  cake.  Foots  soaps  cannot  be  handled  in 
this  manner,  as  the  fatty  acid  wa.x  layer  is  too  spongy, 
,A  blank  run  should  he  made  on  all  lots  of  heeswa,\. 

For  analysis,  where  it  is  necessary  to  convert  the  total  fatty 
matter  to  real  soap,  it  is  advisable  to  use  an  e.Ntraction  procec - 
lire  -  titrate  the  liberated  acids  with  caustic  soda  or  caustic  potash, 
as  tire  case  may  he,  dry  and  weigh.  Use  A.O,r.S.  method  Oa  8h 
—  42  when  synthetic  detergents  are  present. 

Quick  Method  for  Anhydrous  Soap 


When  it  is  desired  to  check  the  approximate  anhydrous  soap 
content  of  licpiid  soap  for  routine  work,  the  following  will  be 
found  to  be  a  quick  and  fairly  accurate  method. 

Into  a  small  evaporating  dish,  which  contains  10  to  20  grams 
of  well  dried  sand,  quickly  weigh  out  10  grams  of  the  liquid 
soap.  The  weight  of  the  dish  plus  the  sand  must  be  known  before 
weighing  the  liquid  soap.  Heat  on  a  hot  plate  to  a  slow  boil,  and 
continue  heating  until  the  mass  becomes  heavy.  Continue  heating 
and  agitating  the  mass  with  a  spatula  until  the  residue  is  well 
broken  up  and  appears  dry.  Scrape  off  any  of  the  mixture  which 
adheres  to  the  spatula,  place  it  back  in  the  dish,  cool,  and  weigh. 
Repeat  heating  and  cooling  until  a  constant  weight  is  obtained. 
The  loss  of  weight  will  represent  moisture.  Phe  difference  be¬ 
tween  100  per  cent  and  the  percentage  of  moisture  is  considered 
anhydrous  soap. 

Matter  Insoluble  in  Water 

Proceed  as  in  the  determination  of  matter  insoluble  in  alcohol. 
After  filtering  and  thoroughly  washing  the  residue,  extract  it 
with  water  at  60°  C.  and  wash  the  filter  thoroughly.  (When 
the  matter  insoluble  in  water  is  all  inorganic,  boiling  water  may 
be  used  for  the  extraction  and  washing.)  Dry  the  filter  and 
residue  at  100°  to  105°  C.  for  three  hours,  cool,  and  weigh  mat¬ 
ter  insoluble  in  water.  The  nature  of  this  may  then  be  determined 
by  further  examination. 

Matter  liiHuluble  in  Alcohol 

Digest  hot  a  10  gram  sample  with  200  ml.  of  freshly  boiled 
neutral  ethyl  alcohol  (04  per  cent  or  higher),  k'ilter  through  a 
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aMHiterpoised  filter  paper,  neutral  to  plienolphthalein,  or  throu^rb 
a  vveip^hcd  (kioch  crucible  with  suction,  protecting  the  solution 
during  the  operation  from  carbon  dioxide  and  other  acid  fumes. 
Wash  the  residue  on  the  paper  or  in  the  crucible  with  hot.  neutral 
alcohol  until  free  from  soap.  Dry  the  filter  pajier  or  crucible 
and  residue  at  100°  to  105°  C.  for  three  hours,  cool  and  weigh 
the  total  matter  insoluble  in  alcohol. 

Free  Alkali  or  Free  Acid 

Titrate  the  filtrate  from  the  above,  using  plienolphthalein  as 
indicator,  with  standard  acid  or  alkali  solution  and  calculate  the 
alkalinity  to  sodium  hydroxide  or  acidity  to  oleic  acid.  In  making 
calculations  use : 

1  ml,  0.1  N  acid  —  0.00400  gram  NaOH 

0.00561  gram  KOH 

1  ml.  0.1  N  XaOH  =  0.0282  gram  oleic  acid 
Note:  For  kettle  soap  and  others  low  in  carbonate,  the  alcohol 
solution  may  be  titrated  directly  without  filtration.  Take 
first  end-point,  disregard  return  of  color. 

Sodium  Carbonate 

Dissolve  the  residue  from  the  alcoholic  solution,  in  the  above 
determination,  by  j)ouring  boiling  water  through  the  filter.  Wash, 
cool  the  solution  and  titrate  with  0.1  N  acid  methyl  orange. 
Convert  to  Na2CO.s  or  K2CO.3,  as  the  case  may  be.  If  the  builders 
are  absent,  other  than  carbonate,  use  the  following  conversion  : 

ml.  X  0.53  =  %  Na2C03 

In  the  presence  of  builders,  correct  for  the  presence  of  each  as 
f (allows : 

(ml.  N/1  H2SO4  X  0.53)  —  (%Na2B407  x  0.525)  — 
(%Si02  X  0.54)  —  (%NaaP04  x  0.646)  =  %Na2C03 

See  also  the  Evolution  method,  (A.O.C.S.  method  Da  19a-42,) 
for  the  absolute  value,  where  builders  are  present  but  not  neces¬ 
sarily  determined. 

Combined  Alkali 

C  alculate  the  free  caustic  and  free  carbonate  to  Na20  or  KA) 
and  deduct  from  the  total  alkali  calculated  as  NaO  or  K2O.  The 
difference  will  be  the  combined  alkali  (provided  .sodium  silicate. 

borax  and  phosphates  are  absent). 
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('alculations : 

KOH  X  0.8394  =  K2O 

NaeCO:!  X  0.5840  =  Nai*() 

Kl.C'Oh  X  0.6816  =  K-.'O 

Sodium  Silicate 

To  the  neutralized  solution  from  the  sodium  carbonate  deter¬ 
mination  add  5  ml.  of  concentrated  HCl  and  evaporate  to  dryness 
on  the  steam  bath,  d  ake  up  the  residue  with  a  ml.  of  concen¬ 
trated  HCT  and  10  ml.  of  distilled  water,  and  evaporate  again 
to  dryness  on  the  steam  bath. 

To  the  residue  in  the  beaker  add  20  ml.  of  distilled  water  and 
2  ml.  of  concentrated  HC  1.  kilter  the  solution  thru  an  ashless 
filter  j)aj)er ;  transfer  the  insoluble  portion,  if  any,  to  the  filter 
paper  with  hot  distilled  water;  and  rinse  the  beaker  well  with 
water.  Wash  the  residue  free  from  chlorides.  Collect  the  filtrate 
in  a  250  ml.  volumetric  flask,  make  up  to  volume  and  use  for 
borax  and  phosphate  determinations  to  follow.  Test  the  last 
washings  with  N/10  silver  nitrate  solution  in  a  test  tube,  to 
know  when  the  residue  is  free  from  chlorides. 

If  there  is  no  residue,  silicate  is  absent. 

If  there  is  a  residue  on  the  filter  paper,  put  the  paper  and  residue 
in  a  tared  porcelain  crucible  and  dry  in  the  oven  for  1  hour.  When 
dry,  ignite  the  paper  over  the  low  flame  of  a  burner  until  thor¬ 
oughly  charred,  then  heat  in  the  full  flame  until  the  residue  is 
white.  Cool  the  crucible  and  contents  in  a  desiccator  and  re¬ 
weigh. 

Calculations : 

Weight  of  residue  x  10  =  Per  cent  Si(^2 

%  SiO-_>  X  1.315*  —  Per  cent  Sodium  Silicate 

Borale  an<l  Perborate  (Qualitative) 

Wet  a  piece  of  tumeric  pajier  with  the  filtrate  from  the  SiC)-.. 
determination  above  t'lnd  allow  to  dry.  If  the  paper  turns  a  brick 
red.  borate  or  perborate  are  present. 

Dissolve  5  grams  of  potassium  iodide  in  100  ml.  of  water  in 
a  250  ml.  beaker.  Add  2  ml.  of  starch  solution  followed  by  about 

SiO, 

•Factor  is  based  on  a  neutral  silicate  ratio  of _ =317 

Na..O 

s 
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2  grams  of  the  original  soap  sample.  Add  10  ml.  of  1  :4  H2SO4 
and  stii.  Tf  the  solution  becomes  blue,  oxygen  has  lx*en  liberated, 
indicating  the  presence  of  an  oxidizing  agent. 

If  borate  is  present  and  the  test  above  is  positive,  it  is  quite 
likely  that  the  boron  is  present  as  a  perl)orate. 

Borax  (Quantitative) 

b'ollow  A.O.C.S.  method  Dal7-42. 

Perborate  (Quantitative) 

Mix  the  sample  well  and  weigh  1  -j-  or  —  .011  gr.  in  a  tared 
weighing  dish.  Transfer  sample  to  a  300  ml.  Erlenmeyer  flask  with 
cold  water,  and  dilute  to  a  volume  of  about  80  ml.  Immediately 
acidify  by  adding  20  ml.  of  N/1  sul|)huric  acid,  and  titrate  at 
once  with  N/10  KMnOi. 

ml.  titration  x  4.1  normality  of  KMn()4  solution  =  ml.  XaBOit. 

Phosphates  (Qualitative) 

To  20  ml.  of  the  filtrate  from  the  silicate  determination  above 
add  2  ml.  of  cone.  HNO3  and  5  ml.  of  30%  NH4NO.3  solution. 
Heat,  and  boil  for  15  minutes;  then  add  20  ml.  of  a  3  per  cent 
ammonium  molybdate  solution.  Let  stand  for  30  min.  If  a  yellow 
precipitate  forms,  a  phosphate  is  present. 

Phosphates  and  Pyrophosphates  (Quantitative) 

J^'ollow  A.O.C.S.  methods  Da20-42  and  Da21-42. 

A 

Sulphates 

Dissolve  sample,  acidify  with  HCl  and  clear  the  fatty  acids. 
Filter  and  precipitate  the  sulfates  with  BaCL*  in  a  solution  slight!} 
acid  to  HCl.  If  silicate  is  present,  it  should  be  removed  before 
precipitation  by  taking  down  to  dryness  several  times  with  HCl. 
and  filtering,  b'ilter  through  a  (piantitative  paper.  Dry,  burn  oft 
and  weigh  as  RaS04. 

Wt.  of  ppt.  x  61 

_ =  %  Na->S04. 

Wt.  of  sample 

Weight  of  sample  should  be  taken  so  that  BaS04  precipitate 
is  .-.pproxiniately  0..3  to  0.5  grains.  Test  is  t.sefnl  in  determining 
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per  cent  sodium  suHate  in  synthetic  deterpnts,  in  recovered  salt 
and  in  kettle  soap  due  to  salt  contamination,  etc. 


Cold  Made  Soaps 
Caustic  Soda 

Transfer  2-3  grams  of  sample  into  a  tared  weighing  bottle 

and  weigh  to  -f-  or  —  .001  gr.  Transfer  to  a  300  ml.  Erlen- 
meyer  using  freshly  boiled,  CO2  free  water.  Titrate  with  N/1 
H2SO4  to  phenolphthalein  and  methyl  orange  end  points. 

Calculate  as  %  free  and  total  Na20. 

Saponification  Value 

Follow  A.O.C.S.  Method  Cd  3-25. 

Superfat  on  Finished  Soap 

Weigh  10  gr.  of  the  soap  into  a  300  ml.  Erlenmeyer  using  not 
more  than  50  ml.  of  neutral  95%  alcohol  for  the  transfer.  If  in¬ 
soluble  matter  is  present,  filter  through  a  Gooch  crucible  with  a 
minimum  of  hot  alcohol,  and  evaporate  the  filtrate  to  approx¬ 
imately  50  ml.  Add  25  ml.  of  alcoholic  potash  prepared  as  per 
the  A.O.C.S.  method  Cd  3-25.  Boil  the  mixture  on  the  steam 
bath  with  air  condenser  for  30  min.,  and  titrate  immediately  to 
the  phenolphthalein  end  point.  Run  a  blank  at  the  same  time. 
Saponification  Value  of  the  soap  is  equal  to 

2.805  X  (titration  of  blank  —  titration  of  sample). 

Saponification  value  of  soap 

- X  100  =  %  Superfat  in  soap 

Saponification  value  of  the  oil 

Glycerine  Analysis 

^FIE  methods  of  analysis  used  to  vary  greatly,  due  to  the 

fact  that  glycerine  contained  impurities  which  acted  so  much 
like  it  that  they  introduced  serious  errors  into  determinations  of 
crude  glycerine.  This  led  to  the  appointment  of  committees  in 
the  United  States  and  Europe  to  investigate  methods  of  glycerine 
analysis.  An  international  committee  met  after  these  investiga- 
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tKins  and  decided  on  the  acetin  inetlnxl  to  control  the  buying  and 
selling  of  glycerine.  The  more  convenient  bichromate  method  in 
a  standardized  form,  however,  might  he  used  for  factory  control 
and  other  technical  jnirposes.  The  latter  is  given  below ;  the  acetin 
method  is  given  in  the  Ap{)endix. 

Diehromate  Glycerine  on  Crudes 

General : 

1  he  sample  containing  about  0.2  grams  of  glycerine  is  oxi¬ 
dized  with  an  e.xcess  of  potassium  dichromate  in  acid  solu¬ 
tion,  and  the  excess  determined  by  back  titration  with  ferrous 
ammonium  sulphate.  The  reaction  is  expressed  in  the  following 
eciuation  ; — 

7K,(V,()7  +  2811,S()4  +  3Gdb-i(OH)3  = 

/Cr2(  804)3  -h  /K2SO4  “f"  9CO2  4OH2O 

From  this  ec|uation  the  amount  of  dichromate  required  to  oxi¬ 
dize  0.25  grams  of  glycerine  is  calculated  as  1.864  grams.  A 
potassium  dichromate  solution  is  made  up  to  contain  exactly 
1.864  grams  of  the  salt  in  25  ml.  of  standard  solution  insuring 
a  5  ml.  excess  of  dichromate  for  comj)lete  oxidation.  The  acid 
strength  in  the  oxidizing  solution  should  be  10  times  the  theoreti¬ 
cal  value  as  calculated  from  the  above  equation;  or  15  ml.  for  a 
75  ml.  volume  of  glycerine,  water  and  dichromate  solution.  I'he 
oxidation  j)eriod  is  2  hours  at  FK)-212°h.  The  unoxidized  dichro¬ 
mate  is  back-titrated  with  a  ferrous  ammonium  sulphate  solution 
of  such  strength  that  the  blank  titrates  between  49.0  and  50.0  ml. 
'Phe  change  in  potential  at  the  end  point  is  recorded  on  a  sensitive 
galvanometer. 

Apparatus : 

Rrlcnnic\crs — wide  mouth,  250  ml.  capacity. 

Flasks — 250  -f  or  —  0.2  ml.,  and  500  +  or  —  0.3  ml. 
Pipettes — 50  ml.,  and  25  ml. 

Burettes — 50  ml.  and  250  ml.  dispensing. 

Baths— baths  of  any  design  to  permit  as  much  immer¬ 
sion  of  the  Erlenmeyers  as  possible  in  the  boiling  water.  Readv- 
made  baths  modified  with  i>erforated  false  bottoms  to  support  the 

flasks  are  satisfactory. 
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Ekdrometric  O' /»'/— Standard  type;  modified,  if  necessary,  to 
take  the  250  ml  wide  montlied  Erlenmeyer  flask. 

Solutions'.  .  . 

Potassiioti  Dichromate: — Dissolve  75  grains  of  potassium  (  ic  i 
romate  in  600  to  800  ml.  of  water.  ,\dd  150  ml.  of  concentrated 
sniphnric  acid  and  dilnte  to  one  liter.  It  is  advisable  to  make 
approximately  5  to  10  liters  of  solution  at  a  time^  Draw  off  a 
small  portion  of  this  solution;  cool  or  heat  to  25  +  or  ^ 
and  pipette  25  ml.  with  the  standard  automatic  overflow  pipeUe 
into  a  wide  mouth,  250  ml.  Erlenmeyer.  Add  50  ml.  of  dis¬ 
tilled  water  and  15  ml.  of  concentrated  sulphuric  acid;  titrate  m 
the  usual  way.  In  a  similar  manner,  titrate  a  blank  containing 
exactly  1.864  grams  of  highly  purified  potassium  dichromate. 
The  solution  must  he  adjusted  so  that  the  two  samples  check  with¬ 
in  0.05  ml.  or  less. 

h'or  example  If  the  blank  on  a  16  liter  solution  of  dichromate 
is  49.35  and  that  on  a  standard  sample  of  1.864  grams  is  49.25, 
calculate  the  water  to  dilute  as  follows ; 

49.35  X  16000 

- —  16000  =  37  ml.  ■  ’ 

49.25 

Always  make  up  solutions  just  slightly  overstrength,  as  it  is 
a  very  simple  matter  to  correctly  calculate  the  water  necessary  for 
dilution.  If  more  than  100  ml.  of  water  is  reipiired.  it  is  liest  to 
without  10%  and  run  a  second  standardization  test. 


Ferrous  Auimonium  Sulphate — Dissolve  1600  grams  of  fer¬ 
rous  ammonium  sulphate  crystals  to  make  up  approximately  5 
liters  of  solution.  .Add  100  ml.  of  concentrated  sulphuric  acid 
))er  liter.  .Adjust  the  strength  so  that  25  ml.  of  standard  dichro¬ 
mate  solution  will  titrate  between  49.0  and  49.9  ml.  It  is  ad¬ 
visable  to  adjust  it  on  the  low  side,  say  49.1  or  0.2,  to  allow  for 
a  slight  decomposition  as  the  solution  becomes  aged.  About  2 
grams  of  tin  shot  may  be  added  as  a  stabilizer.  The  solution 
should  be  allowed  to  stand  3  to  4  days  before  standardizing,  so 
that  it  may  come  to  equilibrium. 

Fotassium-  Diehroniate  Standard — Purcha.se  standard  sample 
from  National  Bureau  of  Standards,  Washington,  D.  C. 
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Procedure ; 

Weigh  rapidly  2.000  +  or  —  0.001  grams  of  a  well  mixed 
sample  on  a  tared  watch  glass  and  wash  into  a  500  ml.  volumetric 
flask.  Make  up  to  volume,  mix  thoroughly  and  pii)ette  50  ml. 
into  a  250  ml.  wide  mouthed  Erlenmeyer.  To  this  Erlenmeyer 
add  25  ml.  of  standardized  potassium  dichromate  solution  at  25 

or  —  1°C.  from  an  automatic  pipette.  Accurate  temperature 
control  is  necessary  because  of  the  large  coefficient  of  expansion 
of  the  solution.  Add  15  ml.  of  concentrated  sulphuric  acid  from  a 
dispensing  burette.  Cover  with  a  watch  glass,  and  place  in  a 
hot  water  bath  for  exactly  2  hours.  The  dichromate  solution 
should  be  maintained  between  190  and  212°F.  for  the  entire 
period.  This  should  Ix^  checked  occasionally  by  taking  the  temp¬ 
erature  of  a  blank  solution. 

For  each  batch  of  samples,  2  blanks  should  be  prepared  by  sub¬ 
stituting  50  ml.  of  distilled  water  from  a  graduate  to  replace  the 
sample  in  following  the  above  procedure.  The  dichromate  solu¬ 
tion  should  be  added  to  the  blanks  first  and  last  in  the  prepara¬ 
tion  of  a  batch  of  samples,  so  that  any  variation  during  the 
period  of  pipetting  will  be  evident. 

After  the  samples  have  been  removed  from  the  bath,  they  are 
allowed  to  cool  slightly  and  are  then  titrated  electrometrically. 
Calculation  : 

(Blank  —  titration  of  sample)  x  G*  x  100 

_ _ _ _ _ _ _  %  Glycerine 

Blank  x  weight  of  sample  in  Erlenmeyer 

Bichromate  Glycerine  on  Sweet  W  ater.  Soap  Lyes,  etc. 

Weigh  rapidly  5.000  +  or  —  .001  grams  of  a  thoroughly 
mixed  sample  on  a  tared  watch  glass  and  wash  into  a  -50  ml. 
volumetric  flask.  Make  up  to  volume,  mix  thoroughly  and  pipette 
50  ml.  into  a  250  ml.  wide  mouthed  Erlenmeyer.  allowing  the 
pipette  to  drain  by  touching  the  inside  of  the  flask  with  the  tip. 

Proceed  from  this  ixhnt  as  for  a  crude  glycerine  analysis  al>ove. 

Calculation : 

/j^lank  —  titration  of  sample) 

_ _ X  25  =  %  Glycerine 


Blank 

•G  =  Glycerin?  equivalent  of  the  dichromate  used.  Here  .t 


is  equal 


to  0.25  grams  of  glycerine. 
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Ash  on  Crude  Glycerine 

Weigh  2  to  5  grams  of  the  sample  in  a  platinum  dish;  burn 
off  the  glycerine  over  a  luminous  Argand  burner,  or  other 
source  of  heat  giving  a  low  temperature,  to  avoid  volatilization 
and  the  formation  of  sulphides.  When  the  mass  is  charred  to 
the  point  that  water  will  not  be  colored  by  soluble  organic  matter, 
lixivate  with  hot  distilled  water,  filter,  wash  and  ignite  the  residue 
in  the  platinum  dish.  Return  the  filtrate  and  washings  to  the 
dish,  evaporate  the  water,  and  carefully  ignite  without  fusion. 
Weigh  the  ash. 

Save  the  latter  for  Total  Alkalinity  determination. 

Calculation-. 

Weight  of  ash  x  100 

-  =  %  Ash 

Weight  of  samjile 

Ash  on  Dynamite  Glycerine 

Weigh  50  +  or  —  0.1  grams  of  the  sample  into  a  tared  plati¬ 
num  evaporating  dish  and  heat  gently  to  avoid  spurting.  When 
the  temperature  has  risen  high  enough,  ignite  the  glycerine  care¬ 
fully  and  allow  it  lo  burn  down  completely.  After  all  the  glycerine 
has  been  consumed,  heat  to  a  dull  red  until  all  particles  of  carbon 
have  been  burned  away.  Cool  and  re-weigh. 

Calculation-. 

Weight  of  residue  x  2  =  %  Ash 

Total  and  Organic  Residue  on  Crude  Glycerin  at  160°  C. 

Follow  A.O.C.S.  Method.  Ea  3-38. 

Alkalinity  and  Acidity  an  Crude  Glycerin.  See  —  A.O.C.S 
Method  Ea  2-38. 

Acidity  and  Alkalination  on  Sweet  Water  and  Soap  Lyes. 

Weigh  10  -f  or  —  0.1  grams  of  the  well  mixed  sample  into  a 
250  ml.  Erlenineyer  flask.  Add  100  ml.  of  distilled  water 
from  a  graduate  cylinder,  and  titrate  with  N /2  NaOH  or  H2S04 
using  methyl  orange  indicator. 

Calculation : 


ml.  X  0.245  =  Jo  acid  as  H2SO4 
ml.  X  0.20  =  %  alkali  as  NaOH 
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/’/Z  OH  Treated  (dyeerine  IVaters; 

Any  common  method  for  pH  determination,  such  as  the  glass 
electrode,  La  Motte  block  comparator  etc,  may  be  used  for  this 
test.  A  convenient  method  is  by  use  of  the  pHydrion  test  paper- 
types  A  and  B.  About  1  inch  of  this  paper  is  immersed  in  the 
liquid  to  be  tested,  and  the  pH  read  directly  by  matching  the 
color  with  a  set  of  controls  supplied  with  the  set.  Buffering  is 
unnecessary. 

(^olor  on  Dynamite  Glycerine 

Fill  a  clean  standard  Wesson  color  tube  to  the  5^4  inch  mark 
with  the  .sample  to  be  tested  and  read  the  color  in  the  usual 
way  on  the  T.ovibond  comparator.  Use  a  ratio  of  10  yellow  to  1 
red  or  as  close  to  that  ratio  as  possible.  L^se  no  more  than  three 
color  glasses.  For  ecpiipment  see  A.O.C.S.  Method.  Cc-13b-45. 

Caustic  for  Distillation 

Weigh  on  a  torsion  balance  20  -j-  or  —  0.1  grams  of  the  well 
mixed  crude  into  a  250  ml.  Erlenmeyer  flask.  Dilute  to  about 
150  ml.  with  distilled  water  and  add  phenolphthalein  indicator. 

If  the  sample  is  acid,  add  exactly  20  ml.  of  N/2  NaOH  and 
boil  gently  for  30  min.  Cool  and  back  titrate  with  N/2  H2SO4. 

(20  ml.  N/2  H2SO4)  X  0.12  ==  %  acid  as  H2SO4 

If  the  sample  is  alkaline,  titrate  with  N/2  H2SO4  direct, 
ml.  N/2  H2SO4  X  0.1  =  %  alkali  as  NaOH 

b’or  caustic  addition  to  the  crude,  see  the  following  table,  based 
on  0.1%  caustic  standard.  10  lb.  of  50°  Be.  caustic  (about  3 
U.  S  .  liquid  quarts)  is  the  equivalent  of  approximately  7  lbs.  of 

66°  Be  H2S()4. 

Table 

Amount  of  caustic  or  acid  required  to 
%  Acid  or  alkali  bring  the  composition  to  0.1%  alkali. 

0.2%  acid  3  lbs.  50  BC  caustic  per  1000  lbs.  crude 

0.1%  acid  3.5  lbs.  50  Be.  caustic  per  1000  lbs.  crude 

0.0  neutral  2  lbs.  50  Be.  caustic  per  1000  lbs.  crude 

0. 1  %  alkali  none 

0.2%  alkali  0.7  lbs.  of  66  Be.  H2SO4  1000  lbs.  crude 
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Fatly  Acids  and  Esters 

VVeiirli  25  +  or  —  0. 1  grams  of  glycerine  into  a  300  nil. 
Ifrienmever,  and  add  125  ml.  of  distilled  ivater.  .\dd  e.xact  y 
5.0  ml.  of  N/2  NaOH.  Boil  gently  for  45  mmntes  and  add 
water,  if  necessary,  to  maintain  the  total  volume  at  approximate  y 
250  ml.  Cool,  add  phenolphthalein  indicator  and  titrate  with 
N /2  HCl.  A  blank  is  run  at  the  same  time,  in  which  25  ml.  of 

water  is  substituted  for  the  sample. 

Titration  +  blank  correction  should  equal  4.5  ml.  for  a  ^ood 

p^lycerine. 

Glycols  in  Glycerine* 

Weigh  0.8  grams  of  glycerol  and  transfer  to  a  100  ml.  vol¬ 
umetric  flask  using  approximately  10  ml.  of  water.  .\dd 
10  ml.  of  a  30%  NaOH  solution  and  60  ml.  of  ethyl  alcohol*’^ 
To  this  add,  in  small  portions  and  with  shaking,  a  10%  alcoholic 
solution  of  CUCI2.2H2O  until  a  trace  of  permanent  precipitate 
Cu(OH)2  appears.  Fill  to  the  mark  with  alcohol.  Centrifuge 
and  pipette  50  ml.  of  the  clear  solution  into  a  300  ml.  Erlenmeyer 
flask.  Add  100  ml.  of  water  to  the  flask,  sufficient  weak  sulphuric 
acid  (1  ;6)  to  make  it  slightly  acid,  and  10  grams  of  KI.  Titrate 
with  N /lO  thiosulphate  solution.  A  blank  must  be  run  with  each 
test  and  a  correction  made. 


Calculation  : 

ml.  X  2.2969  —  %  glycerot 

Calculate  the  glycols  present  as  follows : 

Glycerol  (bichromate)  —  Glycerol  (Bertram)  = 
trimethylene  glycol 


Glycerol  in  Glycerine — Acetin-Bichromate 

rrimethylene  glycol  is  more  volatile  than  glycerine  and  can, 
therefore,  be  concentrated  by  fractional  distillation.  An  ap- 
j)r()ximate  value  can  be  obtained  from  the  spread  between  the 
acetin  and  bichromate  results  on  such  distillations.  The  spread 
multiplied  by  1.736  will  give  the  glycol. 

•Bertram  Method.  Rec.  trav.  ehim  V  57  (1938)  681-7. 

••Denatured  alcohol  containing  up  to  five  per  cent  methyl  alcohol  does  not  interfere 
tThis  does  not  include  trimethylene  glycol. 
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Specific  Gra\ity  on  Dynamite  &  C.P.  Glycerine 

'i'his  test  is  made  by  the  standard  method  using  a  50  ml. 
pycnometer  with  attached  thermometer.  The  glycerine  sam¬ 
ple  is  warmed  in  a  water  bath  to  remove  air  bubbles,  then  chilled 
below  15°C.  The  pycnometer  is  filled  carefully,  by  pouring  down 
the  side  to  avoid  trapping  air,  and  is  then  set  aside  in  a  15.6°C. 
or  0.1  C.  water  bath  to  allow  it  to  come  to  temperature. 

When  expansion  of  the  glycerine  ceases,  as  shown  by  failure  of 
the  glycerine  to  rise  in  the  test  stem  after  it  is  wiped  clean,  the 
cap  is  put  on  and  it  is  removed  from  the  bath,  carefully  wiped 
clean  and  weighed. 

Glycerine  weight  above  @  15.6°C. 

Sp.  Gr.  (do  15.6/1 5. 6°C.  is - 

W  ater  weight  (of  15.6°C.* 

Miscellaneous  Tests  ami  Raw  Materials 
Testing  Caustic  Soda 
Preparation  of  Sample 

JF  THE  .sample  is  solid  caustic  soda,  break  up  the  large  lumps 

of  cau.stic  in  a  cotton  flannel  cloth  into  pieces  weighing  be¬ 
tween  1  and  2  grams ;  transfer  immediately  about  50  grams  or 
more  to  a  weighing  bottle.  Be  sure  that  the  {)ieces  used  are  clean 
and  dry.  For  flake  and  ground  caustic  soda,  breaking  up  of  the 
samjde  is  not  necessary,  and  the  50  grams  may  be  transferred 
directly  to  the  weighing  bottle.  Weigh  the  bottle  and  contents; 
remove  about  40  grams  to  a  standard  500  cc.  measuring  flask 
containing  about  100  ml,  of  cold  C,02-free  distilled  water;  and 
close  the  flask  at  once.  Re-weigh  the  weighing  bottle  and  contents. 

Difference  in  Weight  =  WTight  of  Original  Sample. 

When  the  caustic  is  entirely  dissolved,  cool  to  20°C.,  dilute  to 
the  500  ml.  mark  with  C(32-free  distilled  water  and  mix  thorough¬ 
ly.  The  w'hole  operation  should  be  carried  out  wdth  the  least  pos¬ 
sible  exposure  of  the  caustic  to  the  air. 

All  calculations  below'  refer  to  the  weight  of  this  original 
sample. 

•The  pychometer  is  standardized  with  water  at  the  same  temperature 
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PROCESS  AND  ANALYTICAL 

Total  Alkali  (Na20) 

With  a  standard  pipette  transfer  50  ml.  of  the  prepared  solu¬ 
tion  to  a  500  ml.  Erlennieyer  flask,  add  3  drops  of  methyl  re 
indicator  and  the.t  add,  from  a  100  ntl.  standard  burette,  a  s hght 
excess  of  N/T  H2SO4.  Place  a  small  funnel  in  the  mouth  of  the 
flask,  boil  gently  for  5  minutes  to  expel  CO.,  cool,  rinse  down 
the  sides  of  the  flask  with  distilled  water,  add  3  drops  of  metlwl^ 
red  indicator,  and  titrate  the  excess  of  acid  with  N/10  NaOH. 
The  temperature  of  the  acid  should  be  taken  at  the  time  of  addi¬ 
tion  and  correction  made  for  the  temperature,  as  indicated  m  the 
table  of  temperature  corrections  for  normal  sulfuric  acid. 

Weight  of  Original  Sample 
_ =  %  NasO 

(x — y)  X  31.0 

where 

X  =  ml.  N/1  H2  SO4  (corrected) 
y  =  ml.  N/10  NaOH 


10 

Sodium  Carbonate  (NaoCOa) 

The  carbon  dioxide  (CO2)  may  be  determined  on  4  to  5  grams 
of  the  original  sample,  weighed  by  difference;  taking  the  precau¬ 
tions  indicated  under  the  Preparation  of  Sample;  and  dissolving 
the  sample  in  20  ml.  of  distilled  water  free  from  carbon  dioxide. 
In  a  second  method,  the  carbon  dioxide  (CO2)  may  be  determined 
on  50  ml.  of  the  prepared  sample,  using  a  100  ml.  Erlenmeyer 
flask  as  a  container.  In  either  case,  the  determination  is  made  by 
the  evolution  method,  using  the  apparatus  and  procedure  described 
under  A.O.C.S.  Method  Da  19a-42  for  Carbonates. 


Sodium  Hydroxide  (NaOH) 

(%Na20  X  1.2906)  —  (%Na2C03  x  0.7549)  =  %  NaOH 

Testing  Licjuid  Caustic  Soda 
Preparation  of  Sample 

^HE  sample  is  mixed  thoroughly  and  a  ixirtion  of  about  50  to 
80  ml.  IS  pipetted  into  a  tared  weighing  bottle  and  weighed. 
The  amount  taken  depends  on  the  strength  of  the  caustic  liquor 
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but  should  be  sufficient  to  give  approximately  90-100  ml.  titra¬ 
tion  of  N  1  H2SO4  on  50  ml.  of  the  prepared  solution.  The 
weighed  sample  is  then  transferred  to  a  standard  500  ml.  gradu¬ 
ated  flask,  diluted  with  C02-free  distilled  water  almost  to  500  ml. 
and  cooled  to  20°  C.  It  is  then  diluted  exactly  to  the  500  ml. 
mark  and  mixed  thoroughly.  Alicpiot  portions  of  this  solution 
are  used  for  the  determination  of  total  Na20,  Na2CO.s.  NaOH. 
Na2S04  and  NaCl. 

All  calculations  below  refer  to  the  weight  of  the  original  sample. 

Total  Alkali  (Na^O) 

With  a  standard  pipette  transfer  50  ml.  of  the  prepared  solu¬ 
tion  to  a  500  ml.  Erlenmeyer  flask,  add  3  drops  of  methyl  red 
indicator  and  then  add,  from  a  100  ml.  standard  burette,  a  slight 
excess  of  N/1  H2SO4.  Place  a  small  funnel  in  the  mouth  of  the 
flask,  boil  gently  for  5  minutes  to  expel  CO2,  cool,  rinse  down  the 
sides  of  the  flask  with  distilled  water,  add  3  drops  of  methyl  red 
indicator,  and  titrate  the  excess  of  acid  with  N/1  NaOH.  The 
temperature  of  the  acid  should  be  taken  at  the  time  of  addition 
and  correction  made,  as  indicated  in  the  table  of  temperature  cor¬ 
rections  for  normal  sulfuric  acid.  Calibration  correction  for  the 
burette  .should  also  be  applied. 

Weight  of  Original  Sample 
_ _ =  %  Na20 

(x — y)  X  31.0 

where 

X  =  ml.  N/  1  H2  SO4  (  corrected  ) 
y  =  ml.  N/IO  NaOH 


10 


Sodium  (]arb<uiate  (Nai;CO;i) 

Determine  CO2  on  50  ml.  of  the  prepared  sample  by  the  evo 
lution  method,  as  directed  for  solid  caustic  .soda. 


Weight  of  CD-  evolved  x  2W 


=  %  Na2C'Os. 


Weight  of  Original  Samj)le 
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Sodium  Hydroxide  (IVaOH) 

Na20  X  1.2906)  —  (%  Na2CO..  x  0.7549)  =  %  NaOH. 

When  the  standard  iron  solution  needed  exceeds  6  or  8  ml.,  the 
color  becomes  too  dark  for  accurate  comparison,  and  a  smaller 
sample  should  be  pipetted  out. 

Copper 

Dilute  100  gr.  of  liquid  caustic  (or  50  gr.  of  solid  caustic)  with 
100  ml.  of  water  and  carefully  neutralize  with  concentrated  hydro¬ 
chloric  acid.  Acidify  slightly,  add  5  ml.  of  bromine  water  and 
boil.  Add  ammonium  hydroxide  until  alkaline,  heat  on  the  steam 
bath  for  15  minutes,  and  filter  into  a  500  ml.  volumetric  flask. 
Pipette  50  ml.  of  the  solution  into  a  100  ml.  Nessler  tube,  add 
2-3  ml.  of  ammonium  hydroxide  and  10  ml.  of  a  0.1%  solution 
of  sodium  diethyl  dithiocarbamate.  Mix  thoroughly  by  inverting 
the  tube,  and  compare  the  color  developed  with  a  standard.  Pre¬ 
pare  the  standard  by  mixing  75  ml.  of  water,  2-3  ml.  of  am¬ 
monium  hydroxide  and  10  ml.  of  carbamate  solution;  add  suf¬ 
ficient  standard  copper  solution  from  a  burette  to  match  the  un¬ 
known  sample.  Make  the  final  adjustment  at  100  ml.  by  diluting 
the  standard  to  this  volume.  The  copper  solution  is  made  by  dis¬ 
solving  0.393  grams  of  C.P.  Cu  S(94.  5H2O  in  water  and  dilut¬ 
ing  to  1  liter. 

Calculation  ; 

One  ml.  of  std.  copper  solution  =  1  PPM  of  Cu  on  basis  of 

100  gr.  original  sample. 

• 

Tests  for  Impurities  in  Caustic  Soda 

Iron  (part  per  million) 

Weigh  20  +  or  —  0.1  gr.  of  the  liquid  caustic*  in  a  tared  beak¬ 
er,  dilute  to  oO  ml.,  add  cone.  HCl  until  the  solution  is  neutral  and 
then  add  15  ml.  of  acid  in  excess.  Add  about  100  ml.  of  distilled 
water,  and  heat  on  the  steam  bath  for  30  minutes.  Filter  the 
solution  into  a  250  ml.  volumetric  flask,  and  wash  the  paper  with 
hot  water.  Cool,  dilute  to  the  mark  and  mix  well. 

Pipette  50  ml.  of  the  solution  into  a  Nessler  tube.  Add  a  few 
drops  of  dilute  potassium  permanganate  solution  to  oxidize  the 
iron.  The  pink  color  should  persist  for  5  minutes,  but  an  excess 
of  permanganate  should  be  avoided. 
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Add  5  ml.  of  potassium  thiocyanate  solution,  measured  with  a 
graduate,  and  dilute  to  the  100  ml.  mark  with  distilled  water. 
Mix  with  a  stirring  rf.d.  Compare  the  color  with  a  set  of  stand¬ 
ards  prepared  by  combining  various  amounts  of  standard  iron 
solution  with  10  ml.  of  potassium  thiocyanate  solution  and  3  ml. 
of  cone.  HCl  in  a  100  ml.  Nessler  tube  and  diluting  to  100  ml. 
with  distilled  water. 

Calculation ; 

1  ml.  of  standard  iron  —  2^  PPAI  be^Oa  on  4  gr.  sample 

in  Nessler  tube. 


Testing  Soda  Ash 

Equivalent  of  Total  Alkali  Expressed  as  Per  Cent 
Sodium  Carbonate 


jpLACE  5.3  grams  of  the  sample  in  a  500  ml.  Erlenmeyer 
flask,  dissolve  in  100  ml.  of  distilled  water,  add  exactly  100 
ml.  of  .  ./I  H2SO4  from  a  standard  burette,  place  a  small  funnel 
in  the  neck  of  the  flask,  and  boil  gently  for  5  minutes  to  expel 
carbon  dioxide.  Cool,  rinse  down  the  sides  of  the  flask,  add  4 
drops  of  methyl  red  indicator,  and  titrate  with  N/10  NaOH.  The 
temperature  of  the  acid  should  be  taken  at  the  time  of  addition 
and  correction  made  for  the  temperature,  as  indicated  in  the  table 
of  temperature  corrections  for  normal  sulfuric  acid.  Calibration 
correction  for  the  burette  should  also  be  applied. 


Calculation  : 

(x  —  y)  X  5.3 

- =  Y 

Weight  of  Sample 


where 

X  =  ml.  N/1  H2SO4  (corrected) 
ml.  N/10  NaOH 

y  = - 

10 

Y  =  Equivalent  of  total  alkali  expressed  as  %  Na2C03 
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Total  Alkali  (NasO) 

Equivalent  of  total  alkali  expressed  as  %  Na2C03  x  0.5849 
==  %  Total  Na20. 


Loss  on  Heating 

'IT  rEIGH  10  grams  of  the  sample  in  a  weighed  3  inch  porce- 
^  lain  evaporating  dish.  Place  the  dish  in  an  electric  or 
double-walled  gas  oven  and  heat  at  250°C.  for  two  hours.  Re¬ 
move  the  dish  to  a  desiccator  and,  when  cool,  weigh  carefully 
and  quickly.  Unless  quickly  weighed,  the  dried  sodium  carbonate 
will  absorb  moisture  and  vitiate  the  results. 

Loss  in  weight  x  100 

- ==  %  Loss  on  Heating. 

Weight  of  Sample 


Moisture  (H2O) 

%Loss  on  Heating  —  (%  NaHCO.3  x  0.3691)  =  %  Moisture 

Fat  and  Oil  Characteristics 

These  tests  are  so  frequently  the  basis  of  purchase  that  the 
A.O.C.S.  Methods  are  referred  to  as  follows: 


Moisture 

Ca 

2b-38 

Impurities 

Ca 

3-25 

Lhisaponifiable 

Ca 

6a-40 

Free  Fatty  Acid  (  Abbreviated  F.F.A.) 

Ca 

5-40 

Titer 

Cc 

12-41 

Iodine  Value  (abbreviated  LV.) 

Cd 

1-25 

Saponification  Value 

Cd 

3-25 

Misc.  Analyses  and  Tests  of  Special  Use 

Rosin 

JT  is  sometimes  im})ortant  to  know  whether  or  not  a  soap  con¬ 
tains  rosin.  This  can  be  determined  readily  by  the  Lieberman- 
Storch  test.  A  few  grams  of  fatty  acid  are  prepared  from  the 
soap.  A  drop  or  so  of  the  acid  is  dissolved  in  a  few  drops  of 
acetic  anhydride  and  placed  on  a  watch  glass.  A  drop  of  con¬ 
centrated  sulfuric  acid  is  placed  alongside  the  acid  solution  and  the 
two  allowed  to  flow  together.  An  intense  purple  color,  develop- 
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ing  where  the  drops  meet,  indicates  the  presence  of  rosin.  I^or 
a  quantitative  determination,  follow  the  A.O.C.S  Method  Da  1  >- 
42. 

Glycerine  in  Oil  or  Foots 

Jmvc  gr.  of  fat  on  foots  are  saponified  with  50  lie  KOfl  in 
a  small  beaker ;  a  flattened  stirring  rod  is  used  to  mash  the  lumps 
of  soap  formed.  To  insure  thorough  saponification,  the  mixture 
should  he  kept  warm  in  an  oven  or  hot  plate  and  given  periodic 
mixings  over  a  period  of  an  hour  or  so.  When  sai)onification  is 
complete,  acidify  with  dilute  acid;  warm  to  clear  the  fatty  acid 
layer;  and  filter  through  a  wet  paper  into  a  250  ml.  volumetric 
flask.  (Note:  Do  not  allow  the  acids  to  drain  dry  or  some  of 
them  may  go  through  the  pai)er).  Wash  thoroughly,  cool  and 
dilute.  Proceed  with  dichroniate  glycerine  determination,  as  given 
in  this  chapter,  using  a  50  ml.  alicpiot  .sample. 

Completeness  of  Saponification 

This  test  is  useful  in  the  kettle  house;  sometimes  called  the 
soda  absorption  test,  it  indicates  how  much  fat  remains  unsaponi¬ 
fied  in  the  soap.  10  +  or  — -  1  gr,  of  soap  are  dis.solved  in  100  ml. 
of  neutral  95  per  cent  alcohol  in  a  300  ml.  Erlenmeyer  and 
neutralized  with  0. IN  112804.  20  ml.  of  O.IN  NaOlI  is  added, 
and  the  soap  refluxed  for  30  minutes,  using  an  air  conden.ser.  At 
the  end  of  this  pericxl,  the  soap  is  hack  titrated  with  O.IN  H2SO4. 
and  the  d'.fference  between  the  first  and  last  titration  represents 
the  ml.  of  O.IN  NaOTl  absorbed.  .\  blank  test  mu.st  be  run  along 
with  the  sample. 

Fatal  Unsaponified  flatter,  Unsaponifiable  and  Unsaponified 
Saponifiable  Matter 

All  oils  and  fats  contain  a  small  amount  of  unsaponifiable  ma¬ 
terial  amounting  to  0.2  to  1.0  per  cent  or  even  higher.  1  he  soaj) 
contains  these  materials.  In  addition  soap  may  contain  fat  that 
has  not  been  saponified  completely.  1  hese  are  both  removed  from 
a  soap  by  extraction  with  petroleum  ether.  1  he  product  may  then 
be  saponified  with  alcoholic  KOH  and  re-extracted  to  obtain  the 
unsaix)nifiable  matter.  The  actual  value  of  the.se  determinations 
on  regular  soaps  is  questioned,  and  such  tests  are  .seldom  run 
except  under  unusual  circumstances, 
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Rub  down  Test  on  1  oilef  Bar  Soaps 

This  test  indicates  something  of  the  quality  of  the  milling.  If 
the  mills  are  set  too  far  apart,  or  the  chip  soap  is  dried  irregular¬ 
ly,  etc.  the  mills  will  not  function  properly.  As  a  result,  the 
bar  will  contain  minute  amounts  of  small,  hard  lumps,  which  are 
noticeable  when  the  finished  bar  is  rubbed  down  under  cold  water 
conditions.  The  rub-down  test  consists  of  removing  the  outer 
surface  of  the  bar  by  soaking,  rubbing  in  warm  water  using  a 
soft  sponge,  and  again  in  water  at  70°F. 
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S () A  1  ’ S  A X 1 )  14 K 'J' I R G K X 4 ' S 


%  F  K.. 


XeiU 

0.2 

0.4 

0.6 

0.8 

1.0 

1.2 

1.4 

1.6 

1.8 
2.0 

2.2 

2.4 

2.6 

2.8 

3.0 

3.2 

3.4 

3.6 

3.8 
4.0 


4.2 

4.4 

4.6 

4.8 
5.0 

5.2 

5.4 
5.() 

5.8 
6.0 

6.2 

6.4 

6.6 

6.8 
7.0 


Glycerine  Content  of  Coninion  Oils 
Containing  from  0  to  10%  Free  Fatty  Acids 


Tallow 

Cottonseed 

Palm 

Peanut 

Whale 

Oil 

10.  .56 

10.82 

10.42 

10.54 

10.80 

10.40 

10.52 

10.78 

10.38 

10.51 

10.75 

10..56 

10.49 

10.73 

10.34 

10.47 

10.71 

10.32 

10.45 

10.6‘) 

10..50 

10.43 

10.66 

10.28 

10.41 

10.r4 

10.26 

10.40 

10.62 

10.24 

10.38 

10.60 

10.22 

10.36 

10.57 

10.20 

10.34 

10.55 

10.18 

10.32 

10.53 

10.16 

10.31 

10.51 

10.14 

10.29 

10.48 

10.12 

10.27 

10.46 

10.10 

10.25 

10.44 

10.08 

10.23 

10.42 

10.06 

10.21 

10.39 

10.(4 

10.20 

10.37 

10.02 

10.18 

10.35 

10.(X» 

10.16 

10.33 

0.98 

10.14 

10.  .50 

9.96 

10.12 

10.28 

9.04 

10.11 

10.26 

0.92 

lO.O*.) 

10.24 

9.^K) 

10.07 

10.21 

9.87 

10.05 

10.19 

9.85 

10.03 

10.17 

0.83 

10.01 

10.15 

0.81 

10.00 

10.12 

0.79 

9.98 

10.10 

0.77 

9.% 

10.08 

0.75 

9.94 

10.06 

0.73 

9,92 

10.03 

0.71 

Coconut 

Oil 

Palm 

Kernel 

Oil 

S')y- 

Hean 

Oi! 

14.00 

13.51 

io.4r) 

13.97 

13.48 

10.44 

13.95 

13.46 

10.42 

13.92 

13.43 

10.41 

13.89 

13.40 

10.39 

13.86 

13.38 

10.37 

13.84 

13.35 

10.35 

13.81 

13.32 

10.33 

13.78 

13.29 

10.31 

13.76 

13.28 

10.30 

13.73 

13.24 

10.28 

13.70 

13.21 

10.26 

13.67 

13.19 

10.24 

1 3.65 

13.16 

10.22 

13.62 

13.13 

10.21 

13.59 

13.11 

10.10 

13.56 

13.08 

10.17 

13.54 

13.05 

10.15 

13.51 

13.02 

10.13 

13.48 

13.00 

10.11 

13.46 

12.97 

1(3.10 

13.43 

12.94 

10.08 

13.40 

1 2.02 

1(3.06 

13.37 

12.80 

10.04 

13.35 

12.86 

10.02 

13.32 

12.84 

10.01 

13.20 

12.81 

0.00 

13.27 

12.78 

0.97 

13.24 

12.75 

0.95 

13.21 

12.73 

9.93 

13.18 

12.70 

9.91 

13.16 

12.67 

9.9(.) 

13.13 

12.65 

9.88 

13.10 

12.62 

O.ST) 

13.08 

12.50 

9.84 

13.05 

12.57 

9.82 

A  1’  I’  K  N  1)  I  X 

(^Ivrpriiic*  (iOiilPiil  of  Oiln  ) 
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K.F.A. 

Tallow 

Cottonseed 

Palm 

Pean ut 
Whale 

Oil 

Coconut 

Oil 

Palm 

Kernel 

Oil 

Soy- 

Bean 

Oil 

7  ^ 

9  91 

10.01 

9.70 

13.02 

12.54 

9.80 

74 

9.89 

0.99 

9.67 

12.9<> 

12.51 

9.78 

76 

9.87 

0.97 

9.65 

12.97 

12.48 

9.77 

7.8 

9.85 

9.94 

9.63 

12.94 

12.46 

9.75 

8.0 

9.83 

9.92 

9.61 

12.91 

12.43 

9.73 

8.2 

9.82 

9.90 

9.59 

12.88 

12.40 

9.71 

8.4 

9.80 

9.88 

9.57 

12.86 

12.38 

9.70 

8.6 

9.78 

9.85 

9.55 

12.83 

12.35 

9.68 

8.8 

9.76 

9.83 

9.53 

12.80 

12.32 

9.66 

9.0 

9.74 

9.81 

9.51 

12.78 

12.30 

9.64 

o_2 

9.72 

9.79 

9.49 

12.75 

12.27 

9.62 

9.4 

9.71 

9.76 

9.47 

12.72 

12.24 

9.60 

9.6 

').60 

9.74 

9.45 

12.69 

12.21 

9.59 

9.8 

0.67 

9.72 

0.43 

12.67 

12.19 

9.57 

10.0 

0.65 

9.70 

9.41 

12.64 

12.16 

9.55 

Total  Fatty  Acid  Content  of  Common  Oils 
Containing  from  0  to  109c  Free  Fatly  Acids 


Tallow 
Palm  Oil 

Hardened  Tallow  Peanut  Oil 

%  h.r.A.  Cottonseed  Oil  Soybean  Oil  Coconut  Oil  Palm  Kernel  Oil 


Xeut. 

95.60 

0.2 

05.61 

0.4 

05.61 

0.6 

05.62 

0.8 

05.62 

1.0 

05.63 

95.66 

95.67 

95.67 

95.68 
M5.rHS 
^)5.6() 


94.20 

94.21 

94.22 
94.25 

94.25 

94.26 


94.41 

94.42 

94.43 

94.44 

94.45 

94.46 


1.2 

1.4 

1.6 

1.8 

2.0 


05.63 

05.60 

05.r)4 

05.70 

05.64 

05.71 

05.65 

05.71 

05.r)(') 

05.72 

94.27 

94.47 

94.28 

94.49 

94.29 

94.50 

04.30 

94.51 

04.31 

94.52 

W 

2.4 

2.6 

2.8 

3.0 


95.r/) 

95.72 

05.67 

95.73 

95.67 

95.73 

95.68 

95.74 

95.69 

95.75 

'H.32  94.53 

94.34  94  54 

94.35  94!55 

94.36  94.56 

94.37  94.57 
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Fatty  Acid  Content  of  Oils  (Cont.) 


%  F.F.A. 

Tallow 

Palm  Oil 
Hardened  Tallow- 
Cottonseed  Oil 

Peanut  Oil 
Soybean  Oil 

Coconut  Oil  Palm 

Kernel  Oil 

3.2 

95.69 

95.75 

94.38 

94.58 

3.4 

95.70 

95.76 

94.39 

94.59 

3.6 

95.70 

95.76 

94.40 

94.60 

3.8 

95.71 

95.77 

94.42 

94.62 

4.0 

95.71 

95.77 

94.43 

94.63 

4.2 

95.72 

95.78 

94.44 

94.64 

.  4.4 

95.73 

95.79 

94.45 

94.65 

4.6 

95.73 

95.79 

94.46 

94.66 

4.8 

95.74 

95.80 

94.47 

94.67 

5.0 

95.74 

95.80 

94.48 

94.68 

5.2 

95.75 

95.81 

94.50 

94.69 

5.4 

95.75 

95.81 

94.51 

94.70 

5.6 

95.76 

95.82 

94.52 

94.71 

5.8 

95.77 

95.93 

94.53 

94.72 

6.0 

95.77 

95.83 

94.54 

94.73 

6.2 

95.78 

95.84 

94.55 

94.74 

6.4 

95.78 

95.84 

94.56 

94.76 

6.6 

95.79 

95.85 

94.57 

94.77 

6.8 

95.79 

95.85 

94.59 

94.78 

7.0 

95.80 

95.86 

94.60 

94.79 

7.2 

95.80 

95.87 

94.61 

94.80 

7.4 

95.81 

95.87 

94.62 

64.81 

7.6 

95.81 

95.88 

94.63 

94.82 

7.8 

95.82 

95.88 

94.64 

94.83 

8.0 

95.82 

95.89 

94.65 

94.84 

8.2 

95.83 

95.89 

94.67 

94.85 

8.4 

95.83 

95.90 

94.68 

94.86 

8.6 

95.84 

95.91 

94.69 

94.87 

8  8 

95.85 

95.91 

94.70 

94.89 

6.0 

95.85 

95.92 

94.71 

94.90 

9  ^ 

95. 8^) 

95.92 

94.72 

94.91 

9  4 

95.86 

95.93 

94.73 

94.92 

9  6 

95.87 

95.93 

94.75 

94.93 

9  8 

95.87 

95.94 

94.76 

94.94 

10.0 

95.88 

95.95 

94.77 

94.95 
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SOAPS  AND  OETKRGKNTS 


Table  of 


Stock 

Sapon. 

h'ree 

Moist,  and 

No. 

I'atty  Ac. 

Imp. 

r.XLl.OW — Choice  . 

197 

1.5 

— I^rime  . 

197 

3.0 

5 

— No.  1  . 

197 

10.0 

LO 

— No.  2  . 

197 

25.0 

2  0 

— Refined  Clioice . 

197 

— Refined  Prime  . 

197 

— Refined  No.  1  . . 

197 

—  Refined  No.  2 . 

197 

— Foots  (Fat  Basis)  . 

197 

50.0* 

— 

(iRF.ASE — Choice  White  . 

199 

1.5 

—“A”  White  . 

199 

5.0 

.5 

— -B”  White  . 

199 

12.0 

1.5 

— Yellow  . 

199 

20.0 

1.5 

— Brown  . 

199 

35.0 

1.5 

— Garbage!  . 

200 

15.0 

4.0 

STEARINE— Oleo  . 

195 

.5 

.5 

— ^  ellow  Grease  . 

195 

15.0 

1.0 

PA  EM  OIL — Sumatra  (Plantation)  .... 

20.1 

4.0 

1.0 

— Lagos  . 

203 

18.0 

2.0 

—Benin  . 

203 

25.0 

2.0 

—Niger . 

203 

45.0 

2.0 

COCONU'r  f)IL — Cochin  (Refined)  ... 

253 

. 

2 

— Ceylon  . 

253 

5.0 

2 

— Manila  . 

253 

8.0 

2 

PALM  KERNEL  Oil . 

246 

5.0 

.5 

CORN  OIL  . 

190 

4.0 

.5 

COTTOSEEI)  on . 

194 

5.0 

1.0 

CASTOR  on . 

181 

1.0 

.3 

OLIVE  OIL  . 

190 

5.0 

.3 

NEATS  FOOT  Oil . 

197 

7.0 

.5 

G.  S.  OLIVE  OIL  FOOTS  . 

195 

55.0 

.3 

COTTON  SEED  FATTY  ACIDS  .... 

194 

96.0 

1.0 

ANIMAL  FATTY  ACIDS  . 

200 

96.0 

1.0 

ROSIN  any  grade  (Yield  and  caustic  re- 

quirements  are  empirical  figures).... 

— 

— 

FOOTS— Cottonseed  (Fat  Basis)  . 

194 

f>0.00* 

— 

— Corn  (Fat  Basis)  . 

190 

60.00* 

— 

— Coco  (Fat  Basis  . 

258 

50.00 

— 

NOTE; 

*  Fatty  Acids  as  Soap. 

X  The  variation  in  this  material  is  so  «reat  that  new  factors  must  he  calculated  for  each  new 
type. 

t  Mean  Molecular  Weight  of  the  Fatty  Acids. 


Fat  Constants 
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Anhydrous 

Theoretical 

Soap 

Glycerol 

Fatty  Ac. 

Caus.  Req. 

272.14 

103.4 

10.58 

95.58 

14.01 

2/2.14 

102.9 

10.34 

95.58 

13.91 

,6 

2/2.14 

102.8 

9.52 

9o.58 

13.90 

1.5 

2/2.14 

102.4 

7.70 

95.58 

14.08 

.2 

2/2.14 

103.4 

10.75 

9o.38 

14.02 

.4 

2/2.14 

103.4 

10.72 

93.08 

13.99 

.4 

2/2.14 

103.4 

10.72 

93.58 

13.99 

1.2 

2/2.14 

103.3 

10.64 

95.38 

13.87 

.6 

2/2.14 

105.7 

5.32 

93.58 

14.28' 

.5 

269.28 

103.5 

10.69 

95.50 

14.16 

.5 

269.28 

103.1 

10.23 

95.30 

14.08 

269.28 

102.5 

9.36 

95.50 

13.98 

1.5 

269.28 

102.7 

8.38 

95.30 

13.89 

2.5 

269.28 

103.4 

6.64 

95.50 

13.85 

j.U 

267.87 

98.4 

8.o3 

95.50 

14.86“ 

— 

275.12 

102.9 

10.56 

95.60 

13.83 

l.U 

275.12 

103.0 

8.8o 

93.60 

13.72 

— 

263.62 

102.7 

10.54 

95.41 

14.36 

— 

268.62 

102.3 

8.88 

95.41 

14.31 

— 

263.62 

102.6 

8.10 

95.41 

14.36 

— 

263.62 

103.7 

5.88 

93.41 

14.65 

.2 

209.17 

104.2 

13.77 

94.28 

17.39 

■  D 

209.17 

104.4 

13.05 

94.28 

17.97 

.5 

209.17 

104.7 

12.62 

94.28 

17.99 

.5 

215.47 

103.8 

12.64 

94.44 

17.41 

.5 

282.63 

102.9 

9.86 

95.71 

13.43 

.5 

276.52 

102.5 

9.92 

95.59 

13.65 

.5 

397.32 

102.6 

9.70 

95.91 

12.77 

1.0 

282.63 

103.0 

9.71 

95.71 

13.36 

.4 

272.14 

103.1 

10.77 

95.58 

13.97 

3.0 

275.12 

105.3 

4.42 

95.60 

13.78 

3.0 

276.52 

106.6 

— 

_ 

13.89 

3.0 

267.87 

106.7 

— 

— 

14.34 

.5 

.5 

.5 

276.52 

282.63 

204.74 

105.8 

107.4 

106.9 

110.7 

4.19 

4.10 

6.98 

100.0 

100.0 

100.0 

13.00* 

5.32* 

5.35* 

18.97* 

>  This  includes  caustic  used  in  refining  stock.  If  foots  are  purcha' 
kmle  condiUonsI^*"  approximately  >/,  the  Unsaponifi= 

’  Or  17'/4%  Soda  Ash  if  used. 

I  This  material  is  purchased  on  a  Fatty  Acid  Content  Basis 

»  =■  F^tty  Acid  Content  Basis 

1  his  includes  caustic  used  in  refininn  if  f  .  . 

handled  on  a  Fatty  Acid  Basis.  ^  ^  purchased.  i 


use  6.V3. 

is  broken  down  under 

<k 

9-20.  This  material  is 
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SOAl'S  AND  DKTKktiEN'rS 


Soapmaking  Properties 


Soap  Made  From 

Color  Consistency 

Odor 

Strength  of 
Brine  Solution 
Required  to 
Salt  Out 

Coconut  oil . 

Pale  yellow  to  Extremely 
white  hard 

Very  slight 
of  original 
oil 

Degrees 

Twaddell 

25° 

Palm  kernel  oil .  . 

Pale  yellow  to  Extremely 
white  hard 

Very  slight 
of  original 
oil 

25° 

Cotton  seed  oil.. 

Buff  to  bright  Medium  to 
yellow  soft 

Original  oil 

19° 

Soybean  oil . 

Pale  yellow  to  ^  , 

duli  white 

Original  oil 

18° 

Olive  oil . 

Various  shades  Very 

of  green  soft 

Original  oil 

16° 

Skin  greases . 

Very  so,-. 

Offensive 

17° 

Tallow . 

Pale  buff  to 

Scarcely 

perceptible 

15° 

Bone  grease . 

Pale  yellow  to 
dark  brown 

Slightly 

offensive 

15° 

Lard . 

White  Hard 

Odorless 

15° 

I’leaclied  i)alm  o’ 

1  Buff  Very  hard 

Original  oil 

16° 

Peanut  oil . 

Buff  Very  hard 

Original  oil 

14° 

Hardened  whale 
oil . 

....  .^  Exception- 

White  ^jy  jj^rd 

Peculiar  to 
hardened  fats 

12° 

Hardened  coconul  Very  hard 

oil . 

None 

25° 

Linseed  oil . 

jGolden  yellow  Soft 

Original  oil 

20° 

Castor  oil . 

Pale  yellow  Soft 

Slight 
original  oil 

19° 

Resin . 

Yellow  to  Soft  and 

dark  brown  sticky 

Resin 

16° 

I 


A  i"  P  E  N  1)  1  X 


of  Oils  and  Fats 


Lather 

Cleans¬ 

ing 

Proper¬ 

ties 

Action  on 
Skin 

Where  Used 

Glycerol 
80%  Avail 
able  Per 
Cent 

How 

Saponi¬ 

fied 

Quick,  foamy, 
large  bubbles, 
Does  not  last 

Excel¬ 

lent 

Biting 

action; 

roughens 

skin 

Toilet  and 
shaving  soaps 
mixed  with 
stearine 

18.0 

Quickly 
with  evolu¬ 
tion  of  heat 

Quick,  foamy, 
large  bubbles. 
Does  not  last. 

Excel¬ 

lent 

Biting 

action; 

roughens 

skin 

Household, 
dry  soap 

18.0 

Quickly 
with  evolu¬ 
tion  of  heat 

Quick,  abun¬ 
dant,  thick  and 
greasy.  Medi¬ 
um  lasting 

Good 

Mild 

Household, 
soap  flakes, 
dry  soap 

13.0 

Fairly 

easily 

Abundant, 
greasy.  Medi¬ 
um  lasting 

Fair 

Mild 

Household, 
soft  soap 

13.0 

Fairly 

easily 

Abundant, 
close,  greasy. 
Lather  persists. 

Very 

Fair 

Very  mild 

Household, 

toilets 

13.0 

Fairly 

easily 

Thick,  greasy 

Fair 

Fair 

Low-grade 
filled  soaps 

12.0 

Easily 

Slow,  thick, 
lasting 

Good 

Very  mild 

Household, 

toilets 

12.5 

With  diffi¬ 
culty 

Slow,  thick, 
lasting 

Good 

Mild 

Household 

12.5 

With  diffi¬ 
culty 

Fairly  slow, 
close,  lasting 

Good 

Very  mild 

Household 

13.0 

Fairly 

easily 

Afedium  to 
slow,  close, 
lasting 

Very 

good 

Very  mild 

Household, 
toilet  dry 
soap 

12.0 

Very 

easily 

Very  slow, 
close,  lasting 

Fair 

Mild 

Household, 
shaving  soaps 

13.0 

Difficult 

Very  slow, 
close,  lasting 

Fair 

Mild 

Household 

12.5 

Very  diffi¬ 
cult 

Quick,  foamy, 
lasts  longer 
than  coconut 
oil 

Good 

Very  mild 

Shaving 

soaps 

18.0 

Easily 

Greasy,  thick, 
lasting 

Good 

Mild 

Soft  soaps 

13.0 

Fairly 

easily 

Thick,  greasy 

Fair 

Mild 

Soft  and 
hard  soaps 

12.5 

Easily 

Thin  and 
greasy 

Only 

fair 

Mild 

Household, 

toilet(small) 

— 

Very 

easily 
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SUAPS  AND  DETERGENTS 

Percentage  of  Solid  Caustic  Soda  and  Caustic  Potash 
in  Caustic  Lyes  According  to  Baume  Scale 


Degrees 

% 

% 

Baume 

NaOH 

KOH 

1 . 

0.90 

? 

.  .  0.03 

1.70 

3 . 

.  .  2.00 

2.60 

4 . 

.  .  2.71 

3.50 

5 . 

.  .  3.35 

4.50 

6 . 

.  .  4.00 

5.60 

7 . 

.  .  4.556 

6.286 

8 . 

.  .  5.29 

7.40 

Q 

.  .  5.87 

8.20 

10 . 

.  .  6.55 

9.20 

11 . 

..  7.31 

10.10 

12 . 

.  .  8.00 

10.90 

13 . 

.  .  8.68 

12.00 

14 . 

.  .  9.42 

12.90 

15 . 

.  .  10.06 

13.80 

16 . 

.  .  10.97 

14.80 

17 . 

.  .  11 .84 

15.70 

18 . 

.  .  12.64 

16.50 

19 . 

..  13.55 

17.60 

20 . 

.  .  14.37 

18.60 

21 . 

..  15.13 

19.50 

22 . 

..  15.91 

20.50 

23 . 

..  16.77 

21.40 

24 . 

.  .  17.67 

22.50 

2S .  . 

..  18.58 

23.30 

Degrees 

Baume 

% 

NoOH 

% 

KOH 

26 . 

.  .  19.58 

24.20 

27 . 

.  .  20.59 

25.10 

28 . 

.  .  21.42 

26.10 

29 

. .  22.64 

27.00 

30 . 

. .  23.67 

28.00 

31 . 

.  .  24.81 

28.90 

32 . 

. .  25.80 

29.80 

33 . 

. .  26.83 

30.70 

34 . 

. .  27.80 

31.80 

35 . 

. .  28.83 

32.70 

36 . 

. .  29.93 

33.70 

37 . 

.  .  31.22 

34.90 

38 . 

.  .  32.47 

35.90 

39 . 

.  .  33.69 

36.90 

40 . 

. .  34.96 

37.80 

41 . 

. .  36.25 

38.90 

42 . 

. .  37.53 

39.90 

43 . 

. .  38.80 

40.90 

44 . 

. .  39.99 

42.10 

45 . 

.  .  41.41 

43.40 

46 . 

.  .  42.83 

44.60 

47 . 

.  .  44.38 

45.80 

48 . 

.  .  46.15 

47.10 

49 . 

.  .  47.58 

48.25 

50 . 

.  .  49.02 

49.40 
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AH5> 

f 

Caustic  Soda  Solutions  15°  C.  (59°  F.) 

(J)ne  (jalloii  Contains 

Specific  i^egrees  Degrees  l*er  Cent  T’er  C  ent  Pounds  Pounds 
Gravity  Baume  Twaddell  N^aOH  Na^C)  NaOH  Na^O 


1.U07 

1.0 

1.4 

0.61 

1.014 

2.0 

2.8 

1.20 

1.022 

3.1 

4.4 

2.00 

1.029 

4.1 

5.8 

2.70 

1.036 

5.1 

7.2 

3.35 

1.045 

6.2 

9.0 

4.00 

1.052 

7.2 

lO.-l 

4.64 

1.060 

8.2 

12.0 

5.29 

1.067 

9.1 

13.4 

5.87 

1.075 

10.1 

15.0 

6.55 

1.083 

11.1 

16.6 

7.31 

1.091 

12.1 

18.2 

8,00 

1.100 

13.2 

20.0 

8.68 

1.108 

14.1 

21.6 

9.42 

1.116 

15.1 

23.2 

10.06 

1.125 

16.1 

25.0 

10.97 

1.134 

17.1 

26.8 

11.84 

1.142 

18.0 

28.4 

12.64 

1.152 

19.1 

30.4 

13.55 

1.162 

20.2 

32.4 

14.37 

1.171 

21.2 

34.2 

15.13 

1.180 

22.1 

36.0 

15.91 

1.190 

23.1 

38.0 

16.77 

1.200 

24  2 

40.0 

17.67 

1.210 

25.2 

42.0 

18.58 

1.220 

26.1 

44.0 

19.58 

1.231 

27.2 

46.2. 

20.59 

1.241 

28.2 

48.2 

21.42 

1.252 

29.2 

50.4 

22.64 

1.263 

30.2 

52.6 

23.67 

1.274 

31.2 

54.8 

24.81 

1.285 

32.2 

57.0 

25.80 

1.297 

33.2 

59.4 

26.83 

1.308 

34.1 

61.6 

27.80 

1.320 

35.2 

64.0 

28.83 

1.332 

36.1 

66.4 

29.93 

1.345 

37.2 

69.0 

31.22 

1.357 

38.1 

71.4 

32.47 

1.370 

39.2 

74.0 

33.69 

1.383 

40.2 

76.6 

34.96 

1.397 

41.2 

79.4 

36.25 

1.410 

42.2 

82.0 

37.47 

1.424 

43.2 

84.8 

38.80 

1.438 

44.2 

87.6 

39.99 

1.453 

45.2 

90.6 

41.41 

1.468 

46.2 

93.6 

42.83 

1.483 

47.2 

96.6 

44.38 

1.498 

48.2 

99.6 

46.15 

1.514 

49.2 

102.8 

47.60 

1.530 

50.2 

106.0 

49.02 

0.47 

0.051 

0.039 

0.93 

0.101 

0.079 

1.55 

0.170 

0.132 

2.10 

0.232 

0.180 

2.60 

0.289 

0.225 

3.10 

0.345 

0.268 

3.60 

0.407 

0.316 

4.10 

0.467 

0.362 

4.55 

0.522 

0.405 

5.08 

0.587 

0.455 

5.67 

0.660 

0.512 

6.20 

0.728 

0.564 

6.73 

0.796 

0.617 

7.30 

0.870 

0.674 

7.80 

0.936 

0.726 

8.50 

1.029 

0.797 

9.18 

1.119 

0.868 

9.80 

1.203 

0.933 

10.50 

1.301 

1.008 

11.14 

1.392 

1.079 

11.73 

1.477 

1.145 

12.33 

1.565 

1.213 

13.00 

1.664 

1.290 

13.70 

1.768 

1.371 

14.40 

1.874 

1.453 

15.18 

1.992 

1.544 

15.96 

2.113 

1.638 

16.76 

2.216 

1.734 

17.55 

2.363 

1.832 

18.35 

2.492 

1.932 

19.23 

2.635 

2.042 

20.00 

2.764 

2.143 

20.80 

2.901 

2.249 

21.55 

3.032 

2.350 

22.35 

3.173 

2.460 

23.20 

3.324 

2.576 

24.20 

3.501 

2.714 

25.17 

3.637 

2.848 

26.12- 

3.848 

2.983 

27.10 

4.031 

3.125 

28.10 

4.222 

3.273 

29.05 

4.405 

3.415 

30.08 

4.606 

3.571 

31.00 

4.794 

3.716 

32.10 

5.016 

3.888 

33.20 

5.242 

4.063 

34.40 

5.487 

4.253 

35.70 

5.764 

4.459 

36.90 

38.00 

6.008 

6.253 

4.658 

4.847 
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Constant5  of  Certain  Fatty  Acids  and  Triglycerides 


Mol.  Wt.  Mol.  Wt.  of  Per  Cent  Yield 


I'riglycerides  of 

of  Fatty  Acid 

Triglyceridc.s 

Fatty  Acid 

Glycerine 

Stearic  Acid  .  .  . 

.  284 

890 

95.73 

10.34 

Oleic  Acid . 

.  282 

884 

95.70 

10.41 

Margaric  Acid  . 

.  270 

848 

95.52 

10.85 

Palmitic  Acid  .  . 

.  256 

806 

95.28 

11.42 

Myristic  Acid  .  . 

.  228 

722 

94.47 

12.74 

Laurie  Acid  .  .  . 

.  200 

638 

94.04 

14.42 

Capric  Acid  .  .  . 

.  172 

594 

93.14 

15.48 

Caproic  Acid  .  . 

.  116 

386 

90.16 

23.83 

JLitvric  Acid  .  . 

.  88 

302 

87.41 

30.46 

Percentages  of  Alkali  Necessary  to  Saponify  Various 
Common  Oils  and  Fats 


Oil  orFat 
Coconut  Oil  .  . 

Corn  Oil . 

Cotton-seed  Oil 

Grea.se  . 

Lard  Oil . 

Linseed  Oil  .  .  ■ 
Olive  Oil  Foots 

Palm  Oil . 

Rosin . 

Tallow . 

VV^hale  Oil  •  •  •  • 


%  NaOH 

17.9—18.8 
13.2—13.8 

13.6—14.0 

13.6—14.0 
13.6^-14.0 
13.5—14.0 
13.5—14.0 
14.0—14.6 

12.1— 13.8 
13.8—14.3 
13.4—13.8 


%  KOH 

25.1— 26.3 

18.6— 19.3 

19.1— 19.6 
1cei_19.7 
1.91—19.6 

18.9— 19.6 

18.9— 19.5 

19.6— 20.5 
17.0—19.3 
19.3—20.0 
18.8—19.4 
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Capacities  of  Rectangular  Tanks 

Per  Foot  in  Deptli 

1  Cubic  Foot  =  7.4805  U.  S.  Gallons 


Feet 

2 

3 

4 

2 

29.92 

44.88 

59.84 

3 

44.88 

67.32 

89.77 

4 

59.84 

89.77 

119.69 

5 

74.81 

112.21 

149.61 

6 

89.77 

134.65 

179.53 

7 

104.73 

157.09 

209.45 

8 

119  68 

179.53 

239.37 

9 

134.65 

202.97 

269.30 

10 

149.61 

224.41 

299.22 

11 

164.57 

246.86 

329.14 

12 

179.53 

269.30 

359.06 

5  6  7 

74.81  89.77  104.73 

112.21  134.6-S  157.09 

149.61  179.53  209.45 

187.01  224.41  261.82 

224.41  269.30  314.18 

261.82  314.18  366.54 
299..22  359.06  418.91 

336.62  403.94  471.27 

374.03  448.83  523.64 

411.43  493.71  565.99 

448.83  538.59  628.36 


8  9  10 

119.68  134.65  149.61 

179.53  202.97  224.41 
239.37  269.30  299.22 
299.22  336.62  374.03 
359.06  403.94  448.83 
418.91  471.27  523.64 

478.75  538.59  598.44 
538.59  605.92  673.25 
598.44  673.25  748.05 
658.28  740.56  822.86 
718.21  807.89  897.66 


Capacities  of  Cylindrical  Tanks 

Per  Foot  in  Depth 

1  Cubic  Foot  =  7.4<S05  U.  S.  Gallons 


Diameter 

Diameter 

Diameter 

in  feet 

Gallons 

in  feet 

Gallons 

in  feet 

Gallons 

1.0 

5.87 

6.0 

211.51 

11.0 

710.90 

1.5 

13.22 

6.5 

248.23 

11.5 

776.99 

2.0 

23.50 

7.0 

287.88 

12.0 

846.03 

2.5 

36.72 

7.5 

330.48 

12.5 

918.00 

3.0 

52.88 

8.0 

376.01 

13.0 

992.91 

3.5 

71.97 

8.5 

424.48 

13.5 

1070.80 

4.0 

94.00 

9.0 

475.89 

14.0 

1151.50 

4.5 

118.97 

9.5 

530.24 

14.5 

1235.30 

5.0 

146.88 

10.0 

587.52 

15.0 

1321.90 

5.5 

\n.ii 

10.5 

647.74 

15.5 

1411.50 

Density  of 

Sodium 

Carbonate  Solutions  at 

Different 

Temperature: 

% 

Na,CO,  0° 

In  Degrees  Baume 

10°  15° 

20°  25°  30° 

40°  50° 

60°  70° 

80°  90°  100 

1 

2 

4 

6 

8 


.7 

3.2 

6.2 
8.9 

11.7 


10  14.4 

12  19.8 

14  19.4 

16 
18 
20 
22 
24 
26 
28 
30 


1.6 

3.0 

6.0 

8.7 

11.4 
14.1 

16.5 
18.9 


1.5 
2.9 
5.8 

8.6 


1.2 

2.8 

5.6 

8.3 


1.0 

2.6 

5.4 

8.0 


11.1  10.9 

13.8  13.6 

16.2  16.0 
18.6  18.4 


0.9 

2.4 

5.1 

7.7 


10.7  10.4 

13.2  12.9 

15.8  15.5 

18.1  17.9 

20.3 

22.7 

24.9 

27.2 

29.5 

31.6 

33.7 

35.8 


0.4 

1.9 

4.6 

7.3 

10.0 

12.4 

15.0 

17.3 

19.7 
22.1 
24^3 

26.7 
28.9 

31.1 

33.1 

35.2 


1.2 

0.5 

4.0 

3.4 

2.4 

1.6 

6.7 

6.0 

5.1 

4.4 

9.3 

8.7 

7.8 

7.0 

11.9 

11.2 

10.5 

9.6 

14.4 

13.7 

12.9 

12.2 

16.8 

16.2 

15.5 

14.7 

19.1 

18.4 

17.5 

16.9 

21.5 

20.7 

20.2 

19.8 

23.7 

23.0 

22.6 

22.0 

26.1 

25.4 

24.9 

24.3 

28.3 

27.6 

27.0 

26.4 

30.5 

29.8 

29.0 

28.4 

32.4 

31.7 

31.1 

30.4 

34.6 

33.9 

33.2 

32.6 

0.8 

3.6  27 

6.3  5.  f 
8.8  8  1 

11.4  10.6 
13.9  13.2 
16.2  15.6 
19.1  18.4 

21.4  20.7 

23  7?  o 
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SOAPS  AND  detergents 


10,000  Lbs.  Tallow  0.)%  M.  I.  U.  After  98%  Saponification  Yields 


Titre 

38% 

38.5 

39.0 


Stearic  Acid  Yield 
lbs. 

3125 
3215 
3345 


Red  04  V'ield 
lbs. 


39.5 

3430 

40.0 

3515 

4:.  5 

3610 

41.0 

3300 

41.5 

3895 

42.0 

3  :90 

42.5 

4275 

43.0 

4370 

43.5 

4465 

44. 

4750 

FFA 

Saponified  Fat 
lbs. 

0% 

9433 

5% 

9455 

10% 

9476 

15% 

9498 

20% 

9520 

25% 

9542 

30% 

9564 

35% 

9586 

40% 

9608 

45% 

9630 

50% 

9652 

55% 

9674 

60% 

96<^)6 

65% 

9718 

70% 

9740 

70% 

9762 

80% 

9784 

85% 

9806 

90% 

9828 

95% 

9850 

100% 

— 

6375 

6285 

6155 

6070 

5985 

5890 

5700 

5605 

5510 

5225 

5130 

5035 

4750 


Glycerine  Yield 
lbs. 

1011 

Fotal  Yield 
lbs. 

•  10,444 

958 

10,413 

905 

10,381 

852 

10.350 

799 

10,319 

745 

10,287 

692 

10,256 

638 

10,225 

585 

10,193 

532 

10,162 

479 

10,131 

425 

10,100 

373 

10,069 

320 

10,038 

266 

10,006 

213 

9,975 

160 

9,944 

106 

9,913 

53 

0,881 

489 


A  f’  P  E  N  D  I  X 
Temp>erature  Conversion  Table 


Centigrade  to  Fahrenheit 


Temp. 

“C  0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

0 

32.0 

30.2 

28.4 

26.6 

24.8 

23.0 

21.2 

19.4 

17.6 

15.8 

—10 

14.0 

12.2 

10.4 

8.6 

6.8 

5.0 

3.2 

1.4 

—0.4 

—2.2 

—20 

—  4.0 

5.8 

7.6 

9.4 

11.2 

13.0 

14.8 

16.6 

18.4 

20.2 

—30 

—22.0 

23.8 

25.6 

27.4 

29.2 

31.0 

32.8 

34.6 

36.4 

38.2 

—40 

—40.0 

41.8 

43.6 

45.4 

47.2 

49.0 

50.8 

52.6 

54.4 

56.2 

—50 

—58.0 

59.8 

61.6 

63.4 

65.2 

67.0 

68.8 

70.6 

72.4 

74.2 

— 60i^ 

—76.0 

77.8 

79.6 

81.4 

83.2 

85.0 

86.8 

88.6 

90.4 

92.2 

—70 

—94.0 

95.8 

97.6 

99.4 

101.2 

103.0 

104.8 

106.6 

108.4 

110.2 

—80  - 

—112.0 

113.8 

115.6 

117.4 

119.2 

121.0 

122.8 

124.6 

126.4 

128.2 

—90  ■ 

—130.0 

131.8 

133.6 

135.4 

137.2 

139.0 

140.8 

142.6 

144.4 

146.2 

—100  ■ 

—148.0 

149.8 

151.6 

153.4 

155.2 

157.0 

158.8 

160.6 

162.4 

164.2 

0 

32.0 

33.8 

35.6 

37.4 

39.2 

41.0 

42.8 

44.6 

46.4 

48.2 

10 

50.0 

51.8 

53.6 

55.4 

57.2  , 

59.0 

60.8 

62.6 

64.4 

66.2 

20 

68.0 

69.8 

71.6 

73.4 

75.2 

77.0 

78.8 

80.6 

82.4 

84.2 

30 

86.0 

87.8 

89.6 

91.4 

93.2 

95.0 

96.8 

98.6 

100.4 

102.2 

40 

104.0 

105.8 

107.6 

109.4 

111.2 

113.0 

114.8 

116.6 

118.4 

120.2 

.  50 

122.0 

123.8 

125.6 

127.4 

129.2 

131.0 

132.8 

134.6 

136.4 

138.2 

-60 

140.0 

141.8 

143.6 

145.4 

147.2 

149.0 

150.8 

152.6 

154.4 

156.2 

70 

158.0 

159.8 

161.6 

163.4 

165.2 

167.0 

168.8 

170.6 

172.4 

174.2 

80 

176.0 

177.8 

179.6 

181.4 

183.2 

185.0 

186.8 

188.6 

190.4 

192.2 

90 

194.0 

195.8 

197.6 

199.4 

201.2 

203.0 

204.8 

206.6 

208.4 

210.2 

100 

212.0 

213.8 

215.6 

217.4 

219.2 

221.0 

222.8 

224.6 

226.4 

228.2 

•  110 

230.0 

231.8 

233.6 

235.4 

237.2 

239.0 

240.8 

242.6 

244.4 

246.2 

120 

248.0 

249.8 

251.6 

253.4 

255.2 

257.0 

258.8 

260.6 

262.4 

264.2 

130 

266.0 

267.8 

269.6 

271.4 

273.2 

275.0 

276.8 

278.6 

280.4 

282.2 

140 

284.0 

285.8 

287.6 

289.4 

291.2 

293.0 

294.8 

296.6 

298.4 

300.2 

150 

302.0 

303.8 

305.6 

307.4 

309.2 

311.0 

312.8 

314.6 

316.4 

318.2 

160 

320.0 

321.8 

323.6 

325.4 

327.2 

329.0 

330.8 

332.6 

334.4 

336.2 

170 

338.0 

339.8 

341.6 

343.4 

345.2 

347.0 

348.8 

350.6 

352.4 

354.2 

180 

356.0 

357.8 

359.6 

361.4 

363.2 

365.0 

366.8 

368.6 

370.4 

372.2 

190 

374.0 

375.8 

377.6 

379.4 

381.2 

383.0 

384.8 

386.6 

388.4 

390.2 

200 

392.0 

393.8 

395.6 

397.4 

399.2 

401.0 

402.8 

404.6 

406.4 

408.2 

Synthetic  Detergents 

Approximate 

Trade  Name  Manufacturer  Class  and  Formula  Principal  Uses  Cone.  Remarks 

Acidol  Onyx  Oil  if  Chem.  Co.  Salt  of  a  tertiary  amine  Wetting  Agent.  .  Textile  processing,  carbonizing  wool. 
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opco  1067  Nopco  Chemical  Co.  Alkyl  aromatic  sulfonate.  Detergent.  Textiles, 

lopco  1087X  Nopco  Chemical  Co.  Sulfonated  alkylated  aromatic.  Wetting.  Various. 

Upco  inO'R  Nopco  Chemical  Co.  Fatty  amino  compound.  Detergent.  Textiles. 
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A 

A.O.C.S.  Methods  .  435 

abietic  acid,  in  rosin  .  79 

abrasive  soap  . 342 

acetone  in  hydrolysis  .  71 

acid,  free  in  soap .  454 

acid  refining  . .  54 

acid  saponificat’on,  see 
saponification 

activated  Fuller’s  Earth  .  45 

aeration  and  rancidity  .  185 

aeration,  by  votator  .  188 

aeration  of  semi-boiled  soap  ..  143 

air  bleaching .  49 

alcohol  sulfate  .  402 

alcohols  in  soap  .  350 

aldehydes  in  soap  .  350 

aliphatic  hydrocarbons  in  syn¬ 
thetic  detergents  .  399 

alkali,  raw  materials  .  82 

alkali,  in  soap  . 451,454 

alkali  refining,  oil  .  49 

alkali  refining,  tallow  .  54 

alkalinity  of  glycerine  lyes  ....  129 
alkyl  aryl  cmpds,  sulfonation  . .  415 

alkyl  aryl  sulfonates  . 398,403 

aluminum,  equipment  .  103 

amalgamator,  description  ....  197 

amalgamator,  operation  .  203 

amalgamator,  use  of  .  97 

amides,  sulfated,  sulfonated  . .  405 

ammonium  carbonate  .  437 

ammonium  chlor’dc  .  438 

ammonium  hydroxide  . 437,438 

ammonium  oxalate  .  438 

ammonium  sulfide  .  438 

analysis,  alkali  in  soap  .  451 

analysis,  borate  .  455 

analysis,  fatty  matter . 452 

analysis,  glycerine  .  457 

analysis,  methods  .  450 

analysis,  soda  ash  .  468 

analytical  weights,  tolerances.  436 

anhydrous  soap  .  453 

anti-oxidants  .  359 

anti-oxidants,  in  bar  soaps _  122 

anti-parasitic  action  of  soap  .  .  276 
aromatics,  light  resistance  .351-354 

aromatics,  in  soap .  349 

aromatics,  natural  .  350 

aromatics,  synthetic .  348 

ash,  on  glycerine .  461 

autoclave  saponification,  see  . .  . . 
saponification 

automatic  laundries  .  417 

automatic  packing  mach-’ne  ...  96 

automatic  pin  dye  press .  113 

automobile  soaps  .  339 

B 

babassu  oil,  see  oil,  babassu 

bar  soap . 173.5_  135^  217 


bar  soap,  analysis . 430 

bar  soap,  synthetic  detergent  .  419 

bar  soap,  shaving  soap .  229 

barium  chloride  soln . 438 

barium  hydroxide  soln . 438 

beads,  soap  .  297 

bentonite,  filler  .  93 

bichromate  glycerine  .  460 

black  grease  .  61 

bleaching,  fire  hazard  of  .  45 

bleaching,  oils  .  43 

bleaching,  tallow  .  43 

bleaching,  with  air  .  49 

bleaching,  with  earth  .  45 

bleaching,  with  carbon  black  . .  45 

bleaching,  with  chemicals  ....  46 

bleaching,  with  chlorine 

diox’de  .  51 

bleaching,  chrome  .  47 

bonnet  valve .  101 

borate,  determination  .  455 

borax,  filler .  93 

borax,  determination  .  456 

box  dies  .  113 

brine  for  graining  soap .  125 

brushless  shave  cream .  243 

builders  . 90,  297 

builders,  in  detergents .  416 

C 

cadmium  equipment  .  105 

calgonite  .  92 

candle  tar  . 76 

carbolic  soaps  .  279 

carbon  black .  45 

carbon  d'oxide  .  153 

carbonate  saponification  .117,  151-3 

cartons  .  425 

cartons,  toilet  soap .  94 

carboxy  methyl  cellulose  ....  92 

castile  liquid  soap  .  269 

castile  olive  oil  soap  .  313 

castile  powdered  soap  .  270 

castile  soap,  definition  .  146 

catalyst,  hydrogenation .  55 

catalyst,  saponification  .  165 

catalyst,  Twitchell  reagent  ...  63 

cationic  agents  . . 399,407 

caustic,  for  distillation  . ’  462 

caustic,  iron  in .  208 

caustic  potash,  see  potassium 
hydroxide 

caustic  soda,  also  see  sodium 

hydroxide  . 457  454 

caustic  soda,  carbonate  in  ....  465 

caustic  soda,  evaluation  .  423 

caustic  soda,  hydroxide  in  ....  465 

caustic  soda,  in  refining .  54 

centrifugal  pumps .  107 

centrifuge,  Bird  . YoV,  383 

chemical  bleaching,  see  bleaching 
chemical  groups  and  odor  ....  350 
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chipper,  for  soap  .  189 

chlorine  bleaching .  51 

chrome  bleaching  .  47 

citronella  oil,  specification  _  425 

clar’fication  of  liquid  soap  ....  265 
Clayton  continuous  process  .  .  .  164 

closing  of  boiled  soap  .  130 

coconut  oil,  toilet  soap  ....123,219 
coconut  oil,  cold  made  soap  . .  221 

coconut  oil  shampoo . 259,261 

cohune  oil,  see  oil 
cold  made  soap. 


cold  made  soap,  oils 


cold  made  soap,  vs  boiled  ....  145 

cold  made  toilet  soap  .  221 

cold  made  shaving  soap  .  231 

colloidal  clays,  fillers  .  93 

color  fastness,  wrappers  .  94 

coloring  soap  - 203,  305,  349,  360 

colors,  dry  .  360 

compressed  air  .  105 

contamination  of  soap  .  103 

containers  . 94,426 

continuous  distillation,  diag.  .  .  390 

continuous  glycerine  dist . 388 

continuous  soap  making  ...155-163 

by  alcohol  process  .  164 

by  fat  splitting . 161-163 

by  strong  alkali  .  164 

evaluation  of  . 162-163 

see  Sharpies 

continuous  soap  drying  ...189-193 

controls  in  plant  oper .  101 

conveyors  . 97,111 

copper,  effect  on  rancidity  .41,  103 
cottonseed  oil,  see  oil 

cottonseed  oil  foots  soap  .  60 

cracks  in  bar  soap  .  185 

creams,  shaving .  233 

crutching  dept,  controls  .  427 

curd  soap  .  294 

cutting  laundry  bars  .  183 

cutting  table  .  96 

cutting  toilet  bar  soap .  206 


D 

decolorizing  glycerine  .  387 

defects  of  toilet  soap .  207 

de-ionizing  hard  water  .  89 

density,  aerated  soap  .  187 

density,  powdered  soap  ...214,  299 

detergent,  builders  .  “^^16 

detergent,  definition  .  399 

detergent,  evaluation  .  401 

detergent,  heavy  duty  .  417 

detergent,  light  duty  .  416 

detergents,  non-ionic  ..;..417, 418 

detergents,  production  .  399 

detergents,  synthetic  bars  ....  419 
dibasic  amino  acids  .  92 


dichromate,  on  glycerine  .  458 

dies  for  soap  . Ill,  113 

dies,  lubricant  for  .  207 

digestor  for  autoclave 

saponification  .  68 

discoloration  of  soap  .  359 

dishes,  sanitation  .  317 

disinfectant  properties  .  276 

disinfectants,  in  soap  .  326 

dist'llation,  continuous  .  389 

distillation,  glycerine  .  386 

distillation,  fatty  acid  .  75 

distillation,  vacuum  .  386 

dog  soaps  .  282 

double  effect  evaporator  ...377-381 

Draves  test  .  401 

dry  cleaning  soaps  .  336 

drying  bar  soap . 96,  183-184 

drying  chips  . 96,  188 

drying  powdered  soap  .  27 

drying  towers .  300 

dyes,  coloring  soap .  360 

dyestuffs  .  360 

dynam’te  glycerine .  387 


dynamite  glycerine,  color  ....  462 
E 


elaidinization  of  oils  .  59 

emulsifiers  .  401 

equipment 

controls  .  101 

conveyors  .  Ill 

dies  . 111,113 

drying  . 96,  271 

dust  collectors  .  273 

heating  of  tanks  .  99 

layout  .  95 

materials  of  construction  .  . .  103 

mills  .  Ill 

mixing  devices .  105 

packaging  .  305 

plodders  .  97,  1 1 1 

presses,  filter  . 103,107 

presses  . 96,  98,  11,  201 

pumps  .  107 

shaving  cream  . 235,  245 

tanks  .  99 

transfer  controls  .  103 

transfer  of  liquid .  107 

vacuum  .  113 

wiring  .  101 

wrapping  .  96 

esterification  .  "lln 

esters  .  463 

esters,  in  soap  . 350,  352 

esters,  sulfated,  sulfonated  ...  405 

evaporating  treated  lye .  377 

evaporator.s,  diagram .  380 

evaporators,  double  effect  ....  377 

Evolution  method  .  454 

F 

fat  and  oil  characteristics  ....  469 


1  N  D  E  S. 
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396 

452 

369 

72 


fat  and  oil  consumption . 20,  21 

fat  splitting  . . . 

fat  splitting,  autoclave .  o/ 

fat  splitting,  Krebitz  . 

fat  spl-tting,  Twitchell  .  04 

fat  splitting,  with  ferments  ...  /1 

fatty  acids  . 

fatty  acids,  bleaching  . . . 

fatty  acids,  characteristics  ....  4.hj 

fatty  acids,  distillation  .  73 

fatty  acids,  fractionation  .  77 

fatty  acids,  from  grease .  63 

fatty  acids,  total  .  43/ 

fatty  alcohol  plant  . 

fatty  matter  in  soap  . . 

fermentation  of  glycerine  ... 

ferments,  source  . 

ferments,  in  fat  splitting .  71 

ferrous  ammonium  sulfate  . .  .  459 

fillers,  definition  .  90 

fillers,  bentonite  .  93 

fillers,  borax  .  93 

fillers,  pumice  . I' ••4; 

filling  bar  soap . 173-175,217 

filling  equipment  .  96 

filtering  kettle  soap  .  172 

filtering  lye  .  >^74 

finish,  full  boiled  . .  134 

fire  hazard  in  bleaching  .  45 

first  brine  change  . 121-129 

fish  oils,  hydrogenation  .  55 

fish  oils,  polymerization  .  59 

flake  soap  mfg .  141 

flake  soap,  filled  .  142 

flakes,  milling .  193 

Flick  separator  . 391,392 

floating  soap  . 143,  185-187,  287 

floating  soap,  mfg .  143 

foot  soaps  .  281 

foots  .  389 

foots,  cottonseed  oil  .  60 

foots,  peanut  oil  .  61 

foots,  refining  . 54,  59 

foots,  soap  from  .  60 

foots,  tests  for .  424 

foots,  yields  from  .  61 

formaldehyde  soaps  .  279 

framing,  method  .  179 

frames,  description  .  179 

frames,  making  tight  .  148 

frames,  soap  .  95 

frames,  small  .  150 

free  alkali  in  lye  . 372,373 

full  boiled  process  . 116-139 


glycerine,  fermentation  . 

glycerine,  glycerol  in . 

glycerine,  full  bodied  soap  •  •  •  • 

glycerine,  in  lye  . . 93 

glycerine,  production . 

glycerine,  specific  grav.  on  ... 

glycerine,  storage  . 

glycerine,  synthesis  . 

glycerine,  uses  . . . 

glycerine  crude,  analysis  . 

glycerine  crude,  ash  on . 

glycerine  crude,  dichromateon . 

glycerine  crude,  tests  for . 

glycerine  dynamite . 

glycerine  dynamite,  color  on  .  . 

glycerine  lyes  . 

glycerine  recovery  . 

glycerine  recovery,  from  lye  .  . 
glycerine  recovery,  in  high 

pressure  splitting  . 

glycerine  recovery,  plant  . 

glycerine  soap  . 

granular  soap  . . . . . 

grease,  eflfect  on  titer  . 

grease,  fatty  acid  . 

greases  . 

gum  rosin  . 

H 

hair  soaps  . 

hard  water  . . 

hot  room,  use  in  cold  made 

soap  . 

hydrocarbons  in  soap  . 

hydrochloric  acid  . 437, 

hydrogenated  oils  . 

hydrogenation,  stability  . 

hydrolysis,  by  steam  . 

hydrolysis,  Twitchell . 

hydrometers  . 

hyposulfite  of  soda  . 


365 

463 
120 

73 

365 

464 
105 

365 
363 
385 

461 
458 
428 
428 

462 
129 

366 

367 

162 

382 

222 

297 

122 

65 

23 

79 

250 

89 

148 

350 

441 

55 

59 

161 

63 

83 

147 


indicators  .  440 

INS  factor  . 213-217 

insecticidal  soaps  . 282,  330 

iodine  number  .  215 

iron  salts  .  370 

iron  in  caustic . 208,  467 

iron  solution  indicator  .  440 

iron  spots  in  soap .  105 

isoglio  reaction  .  39 

J 

jet  saponification  . 117,  153 


germicidal  soaps 


glycerine,  distillation 


43 

K 

kerosene,  in  soap  making  . . 
kettle  house,  controls  in  . . . 

..  164 

392 

..  427 

328 

kettle  soap  . 

457 

kettle  soap,  yield . 

363 

Kier  boiling  . 

386 

killing  or  first  brine  change 

..  121 

Ivoiitact  sapoiiitier  .  .  .  . 

Krebitz  process  . 

Kreis  test . 

L 

La  Motte  . 

labor  inertia  . 

Launderometer  . 

laundries,  automatic  .  .  . 
laundry  soap,  chips  .  .  . 
laundry  soap,  yellow  . . 
Liebcrmann-Storch  test 

lime,  unslaked  . 

lime,  slaked  . 

liniment,  use  of  soap  in 


linoleates  . 

liquid  caustic  soda  . 

liquid  soaps  . 263,  323, 

liquid  soap,  clar'fication  . 

lye,  caustic  solution  . 

lye,  free  alkali  in  . 

lye,  kettle  addition  . 125, 


lye,  test  for  . 

M 

manganese  sulfate  . 

marine  soaps  . 

marine  mammal  oils  . 

medicated  soap  . 274, 

mercury  soaps  . 

metal  salts  in  soap  . 

metallic  soaps  . 

methyl  orange  . 

methyl  red  . 

milling,  outline  of . 

milling  toilet  soap  .  . 

mills,  polishing  flakes . 193, 

mills,  for  soap  . 

mineral  oils' . 

moisture  of  soap  . 297, 

moisture  in  milled  flakes...  193 

monel  metal  . 

monoester,  polyhydric . 


mottled  soaps  . 

Mullen  test  . 

N 

naphthenic  acids  .  81, 

neat  soap  .  135, 

neutralization  of  lyes  . 

nigre . 135, 

nitric  acid  . 937, 


non-ionic  detergents  . 

O 

odor . 

oil,  babassu  . 

oil,  coconut  . 

oil,  cohune  . 

oil.  corn  . 

oil,  cottonseed  . 

oil,  marine  mammal  . 

oil,  olive  . . 34,  220, 


oil,  palui  . 

oil,  peanut  . ’  ’  220 

oil,  sesame  . “35 

oil,  soybean  .  j? 

oil,  tall  . .  ^  .  ’y  81 

oils,  bleaching  .  43 

oils,  elaid  nization  .  59 

oils,  essential  .  350 

oils,  fish . ”55^  59 

oils  and  fats  . ’  15 

oils  or  foots,  glycerine  in  ....  470 
olive  oil,  see  oil 

Organic  residue  in  glycerine  .  .  461 
P 

packaging  machines  . 96,  305 

packaging  materials  . 94^  425 

palm  od,  see  oil 

palm  oil,  bleaching . 45-49 

palm  oil,  in  toilet  base _ 123,  220 

palm  kernel  oil  .  30 

peanut  oil,  in  toilet  soap .  220 

pearl  ash  .  88 

perfumes,  in  soap . 348-357 

perfumes,  discoloration  of 

soap  . 222,  359 

perfumes,  selection .  424 

perfumes,  shaving  cream  ..241,  244 

perfumes,  stability  .  357 

perborate,  detm .  456 

peroxide  soaps  . ' .  281 

PetrofT  reagent  .  67 

p  Hydrion  test  paper  .  462 

phenolphthalein  .  440 

phosphates,  detm .  456 

phosphates,  purchase  .  92 

phosphates,  types  .  91 

phosphates,  tests  for  .  424 

pin  dyes . 113,  202 

plodders  . Ill,  201 

plodding  milled  soap..  199,  206,  211 

plodding,  equipment  .  97 

plodding,  temp,  of  .  206 

polished  soap  flakes  .  193 

polyhydric  monoesters  .  406 

polymerization  of  fish  oils  ....  59 

imtash  soaps  .  285 

potassium  carbonate  .  88 

potassium  dichromate  soln.  .  .  .  459 

potasshim  hydroxide . 86,  439 

potassium  permanganate  .  442 

potassium  thiocyanate  ....439,  443 

powder  from  CSC  foots  .  61 

powdered  soap  . 169,  214,  269 

powders,  scouring  .  307 

powders,  washing  . 297,  302 

preservatives  . 93,  150 

presses,  automatic  ....96,  201,  207 

presses,  filter  .  107 

process  control,  spec .  426 

pidverizing  soap  .  372 


67 

73 

39 

462 

101 

401 

417 

297 

139 

469 

69 

73 

277 

406 

465 

453 

265 

82 

372 

132 

428 

72 

295 

55 

284 

280 

210 

14 

440 

440 

97 

197 

198 

111 

145 

450 

-197 

105 

408 

288 

426 

287 

138 

376 

138 

439 

417 

350 

37 

23 

38 

35 

35 

55 

312 
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pumice,  soap  filler  . . .  ■ 

pumps  . . 

purification  of  lyes  . .  ■  • 

Q 

qua/ternary  ammonium 
cmpds  . 


93 

107 

371 


399,  407 


R 

rancid’ty,  aeration  . 
rancidity,  prevention 
rancidity,  tests  for  . 

raw  materials . 

reagents  . 


real  soap  . "^30,  453 

refining  oils  . 53,  54 

remelt  .  175 

ricinoleates  .  406 

road  building  soaps  .  338 

rosin,  addition  to  soap  .  132 

rosin,  change  .  133 

rosin,  color  .  123 

rosin,  in  glycerine  .  369 

rosin,  in  toilet  base  .  123 

rosin,  in  transparent  soap  ....  223 

rosin,  saponification  .  79 

rosin,  tests  for  . 424,  469 

rotary  pumps  .  107 

rub  down  test  .  471 

rubber  industry  soaps  .  355 


S 


S.  R.  factor  .  215 

saddle  soaps  .  341 

safety  in  plant  design  .  101 

sal  soda  .  88 

salt  .  90 

.'alt  accumulation  .  385 

salt,  extractor  .  379 

salt,  from  spent  lye  .  375 

salt,  in  lime  saponification  ....  69 

.salt,  in  rosin  saponification  ...  80 

salt,  in  graining  .  127 

salt,  pretreatment  of  oils  .  43 

salt,  preservative .  147 

salt,  refining  .  54 

salt,  specifications  for  .  424 

sanitary  supply  soaps  .  315 

sanitation  of  dis  hes  .  317 

saponification . 16,  433 

saponification,  autoclave . ’  68 

saponification,  Krebitz  .  73 

saponification,  number  .  433 

sapoti'fication,  rapid  .  165 

saponification,  tests  for  .  470 

saponification,  Twitchell .  64 

saponification,  value  . 457 

saponification,  with  ferments..  71 
saponifier,  see  Twitchell 
reagent 


scrap,  handling  . 175^  I77 

scrap,  reduction  . ’  149 

scouring  soap  and  powder  .  .  .  307 


screens,  filtering  .  172 

scrub  soaps  .  y^l 

second  brine  change  .  129 

sem’-boiled  process  ...116,  139-144 


semi-boiled,  floating  soap  ....  143 
semi-boiled,  laundry  soap  ....  139 
semi-boiled,  pumice  soap  ....  140 

semi-boiled,  pure  flake  .  141 

semi-boiled,  soft  soap  .  144 

semi-boiled,  toilet  base  .  142 

sequestering  agents  .  92 

sesame  oil,  see  oil 

settled  process  .  116 

settb’ng  grained  soap  . 129,  133 

shampoos,  cream  .  255,  263 

shampoos,  egg .  256 

shampoos,  jelly  .  256 

shampoos,  liquid  .  259 

shampoos,  non-soap  type  .251,  253 

shampoo,  olive  oil .  261 

shampoos,  SAA  in  cream  ....  263 
shampoos,  hair  tint  soap  ....  255 

shampoos,  paste  .  256 

shampoos,  soapy  .  255 

shampoos,  specifications  .  429 

shampoos,  sulfonated  oil  .  252 

shampoos,  synthetic 

detergent  . 253,  400,  418 

shampoos,  tar .  260 

Sharpie’s  process . 155-161 

shaving  cream,  brushless  .  243 

shaving  cream,  equipment  235,  245 

shaving  cream,  lather  . . .  233 

shaving  cream,  requirements  234 

shaving  cream,  wetting 

agent  in  .  250 

shaving  soap  . 227-232 

shaving  soap,  bar  .  229 

shaving  soap,  cold  made  .  231 

shaving  soap,  full  bod'ed .  229 

shaving  soap,  pure  white .  232 

shaving  soap,  requirements  . . .  228 

shrinkage  in  frame  .  179 

single  effect  evaporators .  384 

silver  nitrate .  440 

skin,  soap  action  on  . 29,  276 

slabber  . ’  jg] 

soap,  definition  .  13 

soap  lyes  .  46I 

soap  making 

carbonate  saponification  ....  151 

continuous  . 115-163 

full  boded  .  115 

jet  saponification  .  153 

miscellaneous  methods  .  164 

semi-boiled  . 116'  144 

soap  mills . 198-199 

soap  solubility  ratio 
see  S.R.  factor 

soaps,  from  corn  oil  . Z7,  264 

soaps,  from  cottonseed  oil  ... .'  60 
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soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps, 

soaps. 


from  naplithenic  acid  .  .  82 

from  olive  oil  . 34,  264 

from  palm  oil  .  33 

from  rosin  .  80 

from  soybean  oil  ....37,  264 

from  tall  oil  .  81 

from  alkali  and  acid  . .  278 

analysis  .  451 

anhydrdus .  453 

animal  .  282 

anti-parasitic  .  276 

automobile  .  339 

bar  175,  185,  201,206,419,430 

beads  .  297 

carbolic  . . .  279 

castile  olive  oil  .  313 

chips  .  297 

classification  .  115 

cold  made  ....145,  221,  457 

continuous  dryer  .  189 

cosmetic .  325 

curd  .  294 

dies  .  Ill 

discoloration  .  358 

disinfectant  .  358 

dry  cleaninp^  .  336 

fatty  matter  in  .  452 

floating  .  287 

foot  .  284 

formaldehyde  .  279 

free  alkali  in  .  454 

germicidal,  ..G-11..276,  280 

G.  1 .  296 

glued-up  .  292 

granular  . 213,  297,  316 

industrial .  308 

insecticidal  . 282,  330 

insolube  matter  in  ....  453 

laundry  . 285 

laundry  chips  .  297 

leather  .  341 

liquid . 263,  269 

lubricating  .  344 

lye  crude  .  377 

marine  .  295 

mechanics  hand  .  342 

medicated . 274,  284 

medicinal  .  326 

mercury  .  280 

mottled  .  288 

naphtha  .  287 

proxide  .  281 

pharmaceutical  .  326 

potash  .  283 

powdered  . 214,  269 

powders  .  302 

road  building .  338 

ruber  industry  .  335 

run  and  glued  up  .  292 

saddle  . 

salt  water  . 29.3 


soaps,  sanitary  field  .  315 

soaps,  scouring  .  307 

soaps,  shaving  .  227 

soaps,  silk  . 311 

soaps,  sodium  carbonate  in  . .  454 

soaps,  soft  . 115,  144 

soaps,  storing  powdered  .  272 

soaps,  sulfur  .  281 

soaps,  superfatted  .  282 

soaps,  tall  oil  .  345 

soaps,  tar  .  283 

soaps,  textile  .  308 

soaps,  toilet  91,  122,  142,  197-199, 

202,  207,  219,  354,  360,  428 

soaps,  toxicity  .  333 

soaps,  transparent  .  222 

soaps,  veterinary  .  326 

soaps,  washing  powders  .  297 

soaps,  wetting  agent 

mixtures  .  325 

soda,  ash  .  468 

soda  ash,  builder .  173 

soda  ash,  tests  for  .  424 

sodium  carbonate  soln . 445 

sodium  carbonate 

in  Krebitz  process  .  73 

in  soap  .  454 

in  Twitched  process  .  65 

specifications .  87 

sodium  chlorite  .  51 

sodium  hexametaphosphate  ...  92 

sodium  hydroxide  .  83 

sodium  hydroxide  solution  .  . .  445 
sod’um  hyposulfite,  color  ....  148 
sodium  hyposulfite, 

preservative  . 147,  209 

sodium  lauryl  sulfate  .  402 

sod'um  phosphate  .  439 

sodium  salt  of  CMC  .  92 

sodium  silicate  . 89,  455 

sodium  silicate,  builder  .  173 

sodium  silicate,  tests  for .  424 

sodium  sulfite  in  salt .  130 

sodium  sulfate  in  detergents  . .  457 

sodium  tetraphosphate  .  91 

sodium  thiosulfite,  builder  ....  93 

sodium  thiosulfate  . 439,  446 

sodium  tripolyphosphate  .  91 

softening  water  .  89 

solutions,  standard  .  437 

solutions,  glycerine  anal . 459 

Solvay  process  . .  87 

soybean  oil,  see  oil 

spray  dried  products  . 211 

spray  drying  soap  . 29.^, 

spray  towers .  3U1 

spent  lye  . . 

standard  solutions  .  441 

stannous  chloride, 

preservative  . 
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starch  solution  . ; .  .  440 

steam  pumps  .  107 

stearic  acid  .  228 

stearine  pitch  .  76 

stiffener  in  wrappers  .  94 

storage,  chips  .  105 

stripping  .  181 

strong  change .  131 

strong  wash  lyes  .  368 

sulfates  .  456 

sulfates,  alcohol  .  402 

sulfates,  of  alumina  .  372 

sulfated,  sulfonated  amides  .  . .  405 

sulfation .  402 

sulfonates,  alkyl  .  404 

sulfonates,  alkyl  aryl .  403 

sulfonated  fatty  acid .  63 

sulfonated  oil . 253,  314 

sulfonation,  continuous .  414 

sulfonation,  equ-pment  .  413 

sulfur  soaps  .  281 

sulfuric  acid  . 437,  447,  477 

sulfuric  acid,  bleaching .  46 

sulfuric  acid,  refining  .  55 

sulfuric  acid,  saponification  ...  69 

sulfuric  acid,  Twitchell* .  64 

superfat  on  soap  .  282 

surface  active  compounds  296,  397 

sweet  water  . 162,  387,  394,  461 
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toilet  soap,  zinc  oxide  in  ...  .  93 
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unslaked  lime  .  69 

unsaponifiable  matter  .  470 
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vacuum  bleaching .  46 

vacuum  distillation  .  386 

volatile  matter  .  451 
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washing  powders  .  297 
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washing  spent  lye .  367 
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